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nOTEHLIHAJIEHO BPEflHEIE H TOKCHHHEIE flHHOOJIArEJUIATEI 
c DINOPHYCEAE ) B MOPflX EBPA3HHCKOH APKTHKH 

Yu. B. OKOLODKOV. POTENTIALLY HARMFUL AND TOXIC 
DINOFLAGELLATES {DINOPHYCEAE) IN THE EURASIAN ARCTIC SEAS 

06o6meHbi cBeaeHHH o tokchhhocth h reorpa(J)HHecKOM pacnpocTpaHCHHH 21 noTeHunajibHO BpejiHoro h 
TOKCHHHoro BH^a ;iHHO(|);iareji;iaT, HaiiaeHHoro b CBpa3HHCK0H ApKTHKe. JlaH o630p ochobhmx thiiob rmmeBbix 
OTpaBjieHHH, Bbi3bmaeMbix MopcKHMH AHHCxjuiarejuiaTaMH. rio^poSHO paccMOTpeHa B03M0)KH0CTb pacnpocTpaHe- 
hhji ^HHO(J)^arejuiaT c SajuiacTHbiMH BOjiaMH Ha cyaax xax o/wa H3 npHHHH, o6T>HCHJiiomHx moSajibHoe 
HacTynjieHHe «KpacHbix npHJiHBOB». npe,ano;iaraeTCJi, hto Bpe^Hbie h TOKCHHHbie jmHOfJyiarejuiaTbi Moryr 6biTb 
HenpOH3BOJlbHO HHTpOflyUHpOBaHbl B pOCCHHCKHe apKTHHeCKHe MOpfl. npHBe^eHbl HCTOHHHKH HH(|)OpMaUHH IIO 
npo6^eMe «KpacHbix npHJiHBOB». 

K^ioneBbie cjioBa: Dinophyceae , «KpacHbie npHJiHBbi», tokckhw, ApKTHKa. 

fluHOC^JiarejinaTbi — npeHMymecTBeHHo MopcKHe OflHOXJieTOHHbie opraHH3Mbi, npn 
MaccoBOM pa3BHTHH cnoco6Hbie Bbi3biBaTb «HBeTeHHe» boam hjih Tax Ha3biBaeMbie 
«xpacHbie npnjiHBbi» b cjiynae oOnnbHoro «UBeTeHHR». 3a nocneOTne ^ea c nonoBHHOH 
AecHTHJieTHH npo6jieMe «xpacHbix npHJiHBOB» 6bui nocBameH paa MexmyHapoflHbix coBe- 
maHHH (Proceedings..., 1975; Toxic dinoflagellate blooms, 1979; Toxic dinoflagellates, 
1985; Red tides..., 1989; Toxic marine phytoplankton, 1990; Toxic phytoplankton..., 1993; 
Harmful marine..., 1995; Harmful algae, 1998, h ap.). H3BecTHbi HeMHoroHHCJieHHbie 
paOoTbi OTenecTBeHHbix aBTopoB no oOcyxc^aeMoii npoOneMe, BXJiioHafl aaHHbie no 
MOpc})OJIOrHH H 3X0JI0THH TOXCHHHbIX BHflOB AHHOCjlJiareJUiaT (2KnpMyHCXHH, KoHOBaJIOBa, 

1982; llponn h ap., 1982; KoHOBanoBa, 1989, 1991, 1992a, 6, 1995, 1998; Konovalova, 
1989, 1993a, b, c, 1995; CnMaxoBa h ap., 1990; CennHa, 1993; Ctohhx, 1994; CenwHa, 
KoHOBanoBa, 1995; Orlova et al., 1998). JTna Mopen poccnncxon ApxTnxn xapaxTepHa 
npxo BbipaxceHHaa BeceHHaa Bcnbimxa pa3BHTna c|)HTonjiaHXTOHa h nacTO MeHee Bbipa- 
xceHHan oceHHHH Bcnbimxa, oflHaxo CBeaeHHfl o «uBeTeHHH» boah, Bbi3biBaeMOM ahho- 
c})jiarejuiaTaMH b stom pernoHe, OTcyTCTByiOT. 

H3BecTHO, hto b HexoTOpbix panoHax eBponencxon ApxTnxn, b hbcthocth b HopBexc- 
cxom Mope, ToxcHHHbie BH^bi flHHOcJmarejuiaT Moryr pa3BHBaTbca b 3aMeTHOM xojiHHecTBe 
(Tangen, 1979, 1983). K Hanajiy 1990-x rr. b HopBexccxHX BO^ax 6bino oTMeneHO oxojio 
20 BpeaHbix BHflOB nnaHXTOHHbix BOAopocnen. Ecjih ao 1968 r. cjiynan «uBeTeHna» 
Bpe^Hbix BOAopocnen b HopBexccxnx npnOpexcHbix Bo^ax OTMenajincb x lory ot 63° c. in., 
to x Hanajiy 1990-x rr. ohh pacnpocTpaHHJincb ao 71° c. in., noHTH jjo poccnHcxo’o 
noOepexcbfl (Tangen, Dahl, 1993). Moxcho oxcH^aTb, hto npn npoflonxcaiomeMCfl noTen- 
jieHHH xjiHMaTa b ceBepHOM nojiymapun h pa3BHBaiomeMCH cyaoxo/tCTBe B03M0xceH 3aHOC 
ToxcHHHbix n iHocJmarejmaT b poccnncxHe apxTnnecxHe Mopa c 6ajuiacTHbiMH BoaaMH H3 
6ojiee loxcHbix panoHOB. KpoMe Toro, He cjieayeT HcxmoHaTb BepoaTHOCTb HHTeHCHBHoro 
pa3BHTHR bh^ob Boflopocnen, yxce npe,acTaBjieHHbix b HacTonmee BpeMfl b njiaHXTOHHbix 
cooOmecTBax b He3HaHHTenbH0M xojiHHecTBe. Tax xax flHHoc^JiarejuiaTbi cnyxcaT nnmen 
ilBycTBopnaTbiM MOjmiocxaM, npoOneMa «xpacHbix npnjiHBOB» MoxceT BCTaTb, HanpnMep, 
nepefl MHflneBbiMH xo3HHCTBaMH, pacnonoxceHHbiMH y noOepexcnn poccHncxnx apxTnnec- 
KHX Mopen. H3BeCTHO, HTO MHflHH - O^HH H3 HanOoJiee aXTHBHbIX (})HJIbTpaTOpOB, 
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ochobhoh nnmeH KOTopbix HBjiaeTCH (J)HToruiaHKTOH (TypnaeBa, 1953). Ohh HaKaruiHBaioT 
tokchhw 6biCTpee, neM jjpyrne xcHBOTHbie-c})HJibTpaTopbi. KpoMe Toro, jmHOcJjjiarejuia- 
Tbi — nnma npoMbicjiOBbix bhjjob paKOo6pa3Hbix h pbi6, no3TOMy ohh Moiyr npejjCTaBJiHTb 
yrpo3y Taxxce pbiOoBOflnecxHM xo3HHCTBaM. flocTOBepHbie cjiynan niOeJiH jnojjeH b Pocchh 
ot OTpaBJieHHH b pe3yjibTaTe «KpacHoro npHJiHBa» H3BecTHbi noxa TOJibKO jyia boctohhoto 
noSepexcbfl KaMnaTXH (Konovalova, 1993c). 

«UBeTeHHe» BOflbi — ecTecTBeHHoe npHpojmoe HBJieHHe, o6mhho Hocamee ce30HHbiii 
xapaKTep. Oho H3BecTHo npaxTHnecxn juih Bcex paiioHOB MHpoBoro oxeaHa. «KpacHbiii 
npHJiHB» moxcho paccMaTpHBaTb xax nacTHbiH cJiynan «uBeTeHHfl» boam. 06a TepMHHa b 
6ojibUioH CTeneHH HeonpeaejieHHbi, h hx 3HaneHHfl nepexpbiBaioTCH, npHneM nepBbiH 
TepMHH hocht 6HoonTHHecxHH xapaxTep, a BTopon — axo(j)H3HOJioniHecxHH (Sournia, 
1995). ripH «XpaCHbIX npHJIHBaX» BOfla MOXCeT 6bITb XpaCHOH, XOpHHHeBOH, XCeJITOH, 
3eJieH0H, T 0 Jiy 60 H HJIH M0JI0HH0-6eJI0H B 3aBHCHM0CTH OT BHAa-B036yAHTeJIH. ToXCHHHbie 
«xpacHbie npHJiHBbi» o6pa30BaHbi nonyjiHUHHMH opraHH3MOB, coflepxcaiimx b cbohx 
XJieTXaX TOXCHHbl. MaCCOBOe pa3BHTHe HeTOXCHHHbIX BHflOB BbI3bIBaeT HeTOXCHHHbie 
«XpaCHbie npHJIHBbI». ToXCHHHOCTb OflHOro H Toro xce BHfla MOXCeT CHJIbHO BapbHpOBaTb 
ot ce30Ha x ce30Hy h b 3aBHCHM0CTH ot reorpacj)HHecxoro pafioHa. Flo jjaHHbiM Hccjiejjo- 
BaHHH b xyjibTypax, juih paaa bhjjob jumocJmarejuiaT H3BecTHbi xax TOxcHHHbie, Tax h 
HeTOXCHHHbie IHTaMMbl. H3BCCTH0 OXOJIO 200 BHflOB OpraHH3MOB, BbI3bIBaiOmHX «UBeTe- 
HHe» Bo^bi b Mopax (Sournia, 1995). B hx hhcjio bxojjht jtHHOcJjJiarejuiaTbi, jmaTOMOBbie, 
npHMHe3HeBbie h pac^H^o^HTOBbie BOflopocjm, npocTeHuine, OaxTepHH h rpn6bi. llo 
oueHxe A. Sournia (1995), b mhpoboh njiaHXTOHHOH cj)Jiope HacHHTbiBaeTca 60— 
78 BHflOB, BbI3bIBaiOmHX «XpaCHbie npHJIHBbI», a Taxxce TOXCHHHbIX, H3 hhx 45—57 
bh/job — jjHHOC^JiarejiJiaTbi. B uenoM Ha aojiio flHHO(})JiarejiJiaT npHXOflHTca 73—75 % 
TOXCHHHbIX BHflOB. JJo HaCTOHlIterO BpeMeHH OoJIblHHHCTBO TOXCHHHbIX «XpaCHbIX npHJIH- 

bob» 6bino Bbi3BaHO npejtCTaBHTejiHMH neTbipex po^OB Dinophyceae : Alexandrium Halim, 
Dinophysis Ehr., Gymnodinium Stein h Prorocentrum Ehr. (Sournia, 1995). 

«KpacHbie npHJiHBbi» oOmhho pa3BHBaiOTCfl b npnOpexcHbix paiioHax, hocht xaTacTpo- 
c})HHecxHH xapaxTep h conpoBOxcaaioTCfl oTpaBJieHHeM h ni6ejibio BOjtHbix pacTeHHH h 
XCHBOTHbIX (6eCn03B0H0HHbIX, pbl6, nTHU, MJieXOnHTaiOmHX). ripHHHHOH «UBeTeHHH» 
oSbiHHo HBJiaeTCH pa3BHTHe noABHXCHbix bhjjob hjih BHflOB, oOjiajiaioiUHx BbicoxoH njiaBy- 
HeCTbK). Bbicoxaa XOHUeHTpaitHH OpraHH3MOB flOCTHTaeTCH BCJieflCTBHe HHTeHCHBHOH 
CXOpOCTH pOCTa OpraHH3MOB B COHeTaHHH C HX BepTHXaJIbHOH (nOBefleHHeCXOH) HJIH 
ropH30HTajibHOH ((|)H3HHecxoH) arperauneH. BojibuiHHCTBO cjiynaeB «uBeTeHHH» Bojjbi 
OTHOCHTCH X 6e3Bpe,ItHbIM HBJieHHflM. ToXCHHHbie «UBeTeHHH» no BbI3bIBaiOmHM HX 
npHHHHaM H MeXBHH3My pa3BHTHH MOXCHO pa3fleJIHTb Ha JtBa OCHOBHbIX THna: 3aBHCHIUHe 
h He 3aBHCHmne ot npHTOxa OnoreHHbix BemecTB b npnOpexcHbie axocncTeMbi. KpoMe 
Toro, BbijtejiaioT THn «uBeTeHHH», npn xotopom toxchhhbih a^exT B03HHxaeT npn 
hh3xoh HHCJieHHocTH Bojtopocjien, HanpHMep npejtCTaBHTejieii pojja Dinophysis (Smayda, 
White, 1990). 

3a nocjieflHHe TpH flecHTHJieTHH OTMenaeTCH TeHjteHUHH x yBejiHneHHio HHCJia h 
HHTeHCHBHOCTH HaSjHOflaeMblX «XpaCHbIX npHJIHBOB» H OXBaTy HMH reorpac})HHeCXHX 

paiioHOB, paHee He nojtBepxceHHbix hx bjihhhhio (Anderson, 1989; Smayda, White, 1990; 
Hallegraeff, 1993, 1995). flna oO'bHCHeHHH moOajibHoro HacTynjieHHH «xpacHbix npnjin- 
bob» 6biJiH Ha3BaHbi cjieayiomHe npHHHHbi: 1) nonojiHeHHe 3HaHHH o toxchhhmx BHjjax; 
2) ycHJieHHoe Hcnojib30BaHHe npnOpexcHOH Bojtbi b axBaxyjibType; 3) CTHMyjinpoBaHHe 
«UBeTeHHH» BOflbl eBTpO(|)HXaUHeH H HeoObIHHbIMH XJIHMaTHHeCXHMH yCJIOBHHMH; 4) TpaH- 
cnopTHpoBxa BHAOB-BoaOyjtHTejieH, BXJHOHan hx 6eHTOCHbie noxoamnecH uhcth, b 6aji- 
jiacrabix BOjtax Ha cyjtax hjih BMecTe c MOJUiiocxaMH (Anderson, 1989; Hallegraeff, 1991, 
1995). 

BnojiHe 3axoHOMepHO, hto hhcjio yneHbix, 3aHHMaioiitHXCH npo6jieMOH «xpacHbix 
npHJiHBOB», pacTeT, a TOHHocTb H3MepHTejibHOH annapaTypbi noBbimaeTCH. C jtpyroH 
CTopoHbi, «xpacHbie npHJiHBbi», HMeBmne MecTO b npoiiuioM, xax npaBHJio, njioxo 
jtoxyMeHTHpoBaHbi, h hx npHHHHbi 6ojibmen nacTbio He H3BecTHbi. MHorne BH,abi-B036y- 
AHTejiH nojtBepxceHbi bjihhhhio aHTponoreHHOH eBTpocJ)HxauHH — 6biTOBbix, npoMbiinneH- 
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hhx h cejibCKoxo35iHCTBeHHbix ctokob. Unx HexoTopbix npHMopckHX pafloHOB noxa3aHa 
KOppeJIHUHH yBeJIHHeHHfl HHCJia «KpaCHbIX npHJIHBOB» C pOCTOM HaCeJieHHfl H paCTymHM 
Bbl6pOCOM HeOHHmeHHbIX CTOKOB. OHHLUeHHbie CTOKH TaKXCe MOryr BAHflTb Ha pa3BHTHe 
oOTOKJieTOHHbix opraHH3MOB, Tax xax b npnOpexcHbix BOjjax b MecTax c6poca ohh Bcecaa 
H3MeHHK)T OanaHc 6HoreHHbix BemecTB, b nepByio onepeAb coeAHHeHHH a30Ta h (f)occ})opa. 
KjiHMaTHHecKHe H3MeHeHHH njiaHeTapHoro MacuiTa6a, Taxne KaK «napHHKOBbiH» 3(f)(J)eKT 
h noTenjieHHe noBepxHocTHbix boa MnpoBoro OKeaHa, Moiyr cnocoScTBOBaTb pacninpe- 
hhk) apeajia HexoTopbix TponnnecKHx bhaob, cnoco6Hbix Bbi3biBaTb TOKCHHHbie «KpacHbie 
npHJIHBbI». 

IIpeflnojioxeHHe o pacnpocTpaHeHHH MopcKHx opraHH3MOB c OaimacTHbiMH BOAaMH 
Ha cyuax 6buio BbiABHHyro b 1900-x rr. (Ostenfeld, 1908). OflHaKO 3toh npoSjieMe CTajiH 
yaejwTb npHCTajibHoe BHHMaHHe ahuib c 1970-x rr. (Medcof, 1975; Carlton, 1985; 
Hallegraeff et al., 1990; Hallegraeff, Bolch, 1992; Ballast water, 1992; Bolch, Hallegraeff, 
1993; Rigby et al., 1995, h Ap.). MexcAyHapoAHax MopcKax opraHH3aunx (International 
Maritime Organization) npH3Hana, hto npoOneMa OannacTHbix boa HMeeT MexcAyHapoAHoe 
3HaneHHe h HHTpoAyxuHfl MopcKHx opraHH3MOB c SajuiacTHbiMH BOAaMH yxce Bbi3Bana 
cepbe3Hbie nocAeACTBHx SKOAornnecKoro h SKOHOMHnecKoro xapaKTepa. Okoao 10 mha- 
AHapAOB tohh OaiuiacTHbix boa nepeMemaioTca exceroAHO Ha cyAax no MHpy (Rigby et al., 
1995). BoAbuiHHCTBo cyAOB, ocymecTBAxiomHX nepeB03KH Ha MexcAyHapoAHbix pencax, 
TpaHcnopTHpyioT rpy3bi toabko b oahom HanpaBAeHHH, a b ApyroM nepeB03XT OajuiacTHyio 
BOAy. B 1989 h 1990 rr. b ABCTpajiHH 3KcnopT cbipbx h TOBapoB npeBajinpoBan HaA 
HMnopTOM b 8 pa3 (Ballast water, 1992). ToAbKO b ABCTpanHH 120 mhjuihohob tohh 
OajmacTHbix boa h ocaAKOB exceroAHO c6pacbiBaiOTCx npn6AH3HTenbHO b 40 nopTax (Rigby 
et al., 1995). K Hanany 1990-x rr. b aBCTpanwHCKHe boabi tbkhm o6pa30M 6buio 
HenpeAHaMepeHHO HHTpOAyunpOBaHO no KpaHHeii Mepe 14 bhaob mopckhx opraHH3MOB, 
BKJHOHax TOKCHHHbin bha AHHO(|)AareAAaT Gymnodinium catenatum Graham. OOcneAOBa- 
HHe 343 rpy30Bbix cyAOB b 18 nopTax ABCTpajiHH noKa3ano, hto uhctm AHHOc^narennaT 
npHcyrcTBOBajiH b 50 % npo6 ocaAKOB H3 OannacTHbix TaHKOB (Hallegraeff, Bolch, 1992). 
H ahuib b oahom OajmacTHOM TaHKe MoxceT coAepxcaTbcx 6onee 300 mhjuihohob 
xcH3Hecnoco6Hbix uhct Alexandrium tamarense. H3 53 bhaob uhct AHHO(j)AarejuiaT, 
HaiiAeHHbix b TaHKax, 20 bhaob Obuih xcH3Hecnoco6HbiMH. Ha 6 % cyAOB 6bmo o6Hapy- 
xceHo 3 BHAa AHHoc^narennaT, coAepxcamnx napanHTHHecxHe xam. 

HccjieAOBaHHx noKa3anH, hto name Bcero hctohhhkom uhct xbahiotcx He B3MyneHHbie 
co AHa ocaAKH, a «uBeTeHHe» AHHOcjjAarejuiaT b boahoh TOAiue. noaTOMy oahoh H3 
npeAoxpaHHTenbHbix Mep 6opb6bi c HexcenaTenbHOH HHTpoAyxuHeH nnaHKTOHHbix opra- 
hh3mob xBAxeTcx pemaMeHTauHX MecTa h BpeMeHH 3a6opa OannacTHbix boa. HanOonee 
onacHbiMH HHTpoAyueHTaMH xbaxiotcx TOKCHHHbie BHAW BOAopocneh, cnocoOHbie k 
o6pa30BaHHio uhct, hto AaeT hm OoAbniHe maHCbi nepexcHBaTb HeOnaronpHXTHbie ycAOBHx 
KaK BO BpeMX TpaHCnOpTHpOBKH, Tax H Ha HOBOM MeCTe. ripH 3TOM reTepOTpO(})Hbie BHAbl, 
o6pa3yioiuHe BpeMeHHbie uhcth, cnocoOHbi BbixcHBaTb b OajuiacTHbix TaHKax 6onee 
2 HeAenb, a xayrHKOBbie ct3Ahh (j)OTOTpoc})Hbix bhaob — He 6onee 3 AHen (Rigby, 
Hallegraeff, 1994). 

no Mepe pa3BHTHx cyAoxoACTBa phck HenpeAHaMepeHHoro nepeHoca bhaob pacTeT. B 
HacToxiuee BpeMx OHOAornnecKHn KOHTpoAb OajuiacTHbix boa ocymecTBAxeTCx b ABCTpa- 
ahh, Hoboh 3enaHAHH, CI1IA, KaHaAe h ilnoHHH. B Hione 1991 r. Mopckhm komhtctom 
no oxpaHe OKpyxcaiomeH cpeAbi (Marine Environmental Protection Committee) MextAy- 
HapoAHOH MopcxoH opraHH3auHH 6bui npHHXT AoxyMeHT o MexcAyHapoAHbix Mepax no 
npeAOTBpameHHK) HHTpoAyKUHH HexceAaTenbHbix boahmx opraHH3MOB h naToreHHbix 
BeiuecTB c OajuiacTHbiMH BOAaMH h ocaAxaMH. 

nepeHOC BOAopocnen, BKAionax hx uhctm, MoxceT 6biTb HenpeAHaMepeHHO ocymecTB- 
neH npn nepeB03Ke cbeAoOHbix moaaiockob. Boaopocah o6bihho coAepxcaTca b ({jexaAHxx 
MOAAIOCKOB HAH B HX nHIUCBapHTeAbHOM TpaKTe. npeAnOAaraiOT, HTO HMeHHO TBKHM 
cnocoOoM 6mah HHTpoAyuHpoBaHbi cnopoc})HTbi Tpex bhaob MaKpocJiHTOB — Sargassum 
muticum (Yendo) Fensh., Undaria pinnatifida (Harv.) Sur. h Laminaria japonica 
Aresch. — H3 flnoHHH b eBponeiiCKHe boabi (Hallegraeff, 1995). 
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B HacToamen CTaTbe npHBeAeHbi xpaTxne cbcachkh o toxchhhocth bhaob AHHOcjxna- 
rejuiaT, oTMeneHHbix b Mopcxon ApKTHKe. Jlna xaxcAoro BHAa yKa3aHO reorpacjDHnecxoe 
pacnpocTpaHeHHe b ApxTHxe h 3a ee npeAenaMH. CcbiJixH Ha JiHTepaTypy He npHBeAeHbi 
BBHfly HX MHOrOHHCJieHHOCTH ( 60 Jiee 400 pa 60 T). HH(})OpMaUHH O Bcex H3BeCTHbIX 
HaxoAxax ,aHHO(f)JiarejuiaT b Mopax pocchhcxoh Apkthkh onyOjiHKOBaHa paHee (Okolod- 
kov, 1998). flaHHbie o HaxoAxax b Apyrnx apxTHnecxnx paHOHax b3htm H3 JiHTepaTypbi. 
OnHCaHHH H HJUllOCTpaUHH BHAOB B HaCTOHIIjeH CTaTbe He npHBOflflTCfl, Tax XaX OHH 
onyGjiHxoBaHbi b paAe onpeAejiHTejieH h aTJiacoB h b MHoroHHCJieHHbix CTaTbax. BBHny 
OTcyTCTBHH xojiHnecTBeHHbix AaHHbix AaHa oTHOCHTejibHan oueHxa oShjihh bhaob b 
ApxTHxe. 


BHAbI-B036yAHTejIH PSP 

PSP (paralytic shellfish poisoning), hjih OTpaBJieHHe napajiHTHnecxHMH aAaMH, Haxan- 
JIHBaiOmHMHCH B MOJUHOCXaX, BbI3bIBaeTCB HeXOTOpbIMH BHflaMH MOpCXHX AHHOCjmareJIJiaT, 
maBHbiM o6pa30M H3 poAa Alexandrium , a Taxxce Pyrodinium bahamense Plate h 
Gymnodinium catenatum . PSP-toxchhm othochtch x BOAopacTBopHMbiM aAaM. B 6ojib- 
uiHHCTBe cjiynaeB PSP y nenoBexa 6bmo Bbi3BaHO B03AencTBHeM HecxojibXHx toxchhob, 
coAepxcamnxca b txbhbx ci>eAo6Hbix bhaob ABycTBopnaTbix mojijhocxob (Shimizu, 1987). 
KpoMe Toro, toxchhu MOiyr Bbi3biBaTb cHJibHbie namnornnecxHe H3MeHeHHa b xcaGpax 
jiococeBbix b pbiOoBOflnecxHX xo3HHCTBax. CjiynaH PSP 3aperHCTpHpoBaHbi b npnGpexcHbix 
BOAax Thxoix), MHflHHcxoro h ATnaHTHHecxoro oxeaHOB, BXJiiOHaa npnGpexcHbie boabi 
C xaHAHHaBHH. B nepHOA 1970—1990 rr. cnynaH oTpaBJieHHa pacnpocTpaHHjincb Ha 
lOxcHyio AMepHxy h ocoGeHHo hhtchchbho — Ha loro-BOCTOHHyio A3 hio, Hhahio, Abct- 
pajiHio h HoByio 3ejiaHAHio (Hallegraeff, 1993; Anderson, 1994). FIpH cjpHJibTpauHH 
cjpHTonjiaHXTOHa HexoTopbie ABycTBopnaTbie mojijhocxh HaxanjiHBaioT toxchhm, BbipaSa- 
TbiBaeMbie BOAopocnaMH. 3 th hah nepeAaioTca no nnmeBOH uenn nenoBexy. Marxne 
TXBHH MOJU1IOCXOB CHHTaiOTCa HenpHTOAHblMH B nHIHy, eCJIH COAepxaHHe BbI3bIBaiOmerO 
PSP-ToxcHHa npeBbimaeT 80 Mxr Ha 100 r cbipon Maccbi. H3 bcctho oxojio 20 toxchhob, 
Bbi3biBaiomHX PSP h HMejomnx cxoAHoe XHMHHecxoe CTpoeHHe. 3 th CHJibHOAencTByiomHe 
TOXCHHbl 6jIOXHpyiOT o6MeH HOHOB XajIbUHH B HeHpOHaX H CBH3b MeXCAy HepBHbIMH H 
MblUieHHblMH XJieTXBMH. B UeJIOM OHH MOiyT B03AeHCTBOBaTb Ha HepBHO-MblUieHHyK), 
ceHCopHyio, nHmeBapHTenbHyio h cepAeHHo-cocyAHCTyio chctcmh nenoBexa. HanOonee 
H3BeCTHbI CaXCHTOXCHH, AHHO(f)H3HC-TOKCHH- 1 H TOHHayTOXCHHbl. IlpH B03ACHCTBHH 
PSP-toxchhob Ha nenoBexa CMepTb HacTynaeT b 15 % cnynaeB (Steidinger, 1983). 

Alexandrium ostenfeldii (Pauls.) B alech et Tangen, 1 985. Flo AaHHbiM 
HccneAOBaHHH b xynbTypax, bha cjia6o toxchhch (Hansen et al., 1992; Taylor et al., 1995). 
Toxchhbi b Txamix mhahh, oGycjioBJieHHbie, BepoHTHO, A. ostenfeldii , 6buin oGHapyxceHbi 
y GeperoB Eejibrnn. He HcxmonaeTca B03MOxcHOCTb Bbicoxoro coAepxcaHHa toxchhob b 
H exoTopbix npnpoAHbix nonynauHax A. ostenfeldii , Tax xax h3bcctho, hto npHpoAHbie 
nonyjiHUHH Apyrnx bhaob poAa Alexandrium nacTO Gojiee toxchhhm, neM JiaGopaTopHbie 
xyjibTypbi (White, 1986). 

PacnpocTpaHeHHe b ApxTHxe (Aanee — b ApxTHxe): Mopa HopBexccxoe, 
BapeHueBo, Benoe, Kapcxoe, JIanTeBbix, HyxoTexoe h Ba^)c})HHa, npojiHBbi KaHaAexoro 
ApxTHnecxoro apxnnenara. BcTpenaeTca b ManoM xoJiHnecTBe. 

PacnpocTpaHeHHe b Apyrnx pernoHax (Aanee — b Apyrnx pernoHax): 
ceBepo-3anaAHoe noSepexcbe HcnaHHH, oxeaHHHecxne panoHbi ceBepHon Atjibhthxh, 
noSepexcbe mTaTa BauiHHiTOH (CUIA); Mopa CpeAH3eMHoe (BOCTOHHaa nacTb), HepHoe, 
CeBepHoe, BajiTHncxoe (3anaAHaa nacTb), EepnHroBo, OxoTcxoe, ^noHcxoe; boctohhoc 
noSepexcbe KaMnaTXH, noGepexcbe npoBHHUHH BpHTaHcxaa KonyMOna (KaHaAa). 

Oahh h 3 HeMHornx apxTO-GopeanbHbix bhaob AHHO(f)JiarejuiaT. 

A. tamarense ( Lebour)Balech, 1985. BojibiHHHCTBO nonynaunii BHAa toxchh- 
hh, HexoTopbie coAepxcaT numb cneAbi ToxcHHa (Taylor et al., 1995). Iloxa3aHo, hto Aaxce 
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He6ojibuiHe nonyjiauHH A. tamarense Moiyr oGycnoBJiHBaTb BbicoKyio xoHueHTpaunio 
PSP-TOKCHHa y MHflHH. B HopBeran H3BecTHbi cjiynan oTpaBJieHHfl nenoBexa c jieTanbHbiM 
HexoflOM nocjie ynoTpe6;ieHHfl b nnmy mh^hh (Tangen, 1979). «KpacHbie npnjiHBbi», 
BbOBaHHbie A. tamarense , 6biJiH oTMeneHbi y 6eperoB boctohhoh KaMnaTXH JieTOM 1984 
h 1987 rr. (KoHOBanoBa, 1989). B 1987 r. y ceBepo-BocTOHHoro noSepeacwi CIIIA 6 wjih 
oGHapyxeHbi Tejia 14 XHTOB-rop6aneH, yMepmnx b pe3yjibTaTe bo3uchctbhh PSP-ToxcHHa, 
npeAnojioxcHTejibHo nepeuaHHoro no nniueBOH uenn A. tamarense — sooruianKmon — MaK- 
pejib—Kum (Anderson, 1994). CjiynaH «uBeTeHHH» A. tamarense OTMenanHCb Taxxce y 
6eperoB Ahhihh h KaHauw. MojiexyjiapHO-6HOJiorHHecxHe HccneuoBaHHfl noxasajiH, hto 
npncyTCTBHe b ouhom paiioHe reHeTHHecxH pa3JiHHHbix nonynauHH BHua MoxceT 6biTb 
pe3ynbTaTOM HenpeuHaMepeHHoro nepeHOca noxofliunxca uhct A. tamarense c 6ajuiacT- 
HbiMH BonaMH H3 pa3Hbix reorpacjDHHecxHX paiioHOB (Scholin et al., 1995). 

fljifl 3Toro BHua H3BecTHbi noKoamneca uhctw, KOTopbie He otjihhhmm ot uhct 
A. catenella h KOTopbie MoryT 6biTb xpaime toxchhhm. llpH onpeueneHHbix H3MeHeHHax 
BHeuiHen cpenbi uhctbi, HaxouaiuHeca b BepxHeM cnoe ocauxoB, npeBpamaioTCH b 
BereTaTHBHbie KjieTKH h B03Bpaiuai0TCH b BouHyio Tonmy. A. tamarense Bbi3biBaeT PSP y 
nenoBexa, upyrnx MJiexonHTaiOLUHx, nTHU h pw6. Hapany c toxchhhwmh nonyjiHUHHMH 
A. tamarense oGHapyxceHbi HeTOxcHHHbie. He H3BecTHO, noneMy xneTXH 3toto BHua b 
ouhhx cjiynaflx bwcoko toxchhhw, a b upyrnx — couepxcaT jihuib cjieuw TOKCHHa. 
JIa6opaTopHbie KyjibTypw A. tamarense nacTo HeTOxcHHHbi, bo3MOxcho, BCJieucTBHe toto, 
hto ohh aKceHHHecKHe (6e36aKTepHajibHbie). 3to paccMaTpHBaioT xa k cBHueTejibCTBo 
toto, hto TOKCHHHocTb UHHocJmarejuiaT o6ycjiOBJieHa chmGhothhcckhmh 6axTepnflMH. 

B ApKTHxe: y no6epexcba n-0Ba MenBHJUi (xaHaucxaa Apxraxa), HopBexccxoe h 
B apeHueBO Mopa. BcTpenaeTca b He3HaHHTenbHOM mnHHecTBe. 

B upyrnx pernoHax: BepHHroBo, OxoTCxoe h flnoHexoe Mopa; ceBepo-3anauHaa 
nacTb Thxoto oxeaHa; npnGpexcHbie bouw EBponw, CeBepHOH AMepnxn, flnoHHH, Abct- 
panHH. 

TponHHecxo-6opeajibHWH bhu. 

BH^bi-B036yj|HTejiH DSP 

DSP (diarrhetic shellfish poisoning), hjih xcenyuoHHO-xHiueHHoe OTpaBJieHHe, bo3hh- 
xaiomee BCJieucTBHe HaxonneHHfl TOXCHHa y mojijiiocxob h noTpe6jieHHH mojijhocxob 
nenoBexoM. BHnbi-B036yuHTejiH DSP — 3 to rnaBHbiM o6pa30M npeucTaBHTejin poua 
Dinophysis , a Taxxe Prorocentrum Ehr. Cjiynan DSP OTMeneHW b 3anauHOH EBpone, 
TannaHue, 51noHHH, TacMaHHH, Hoboh 3enaHUHH, Hhjih h ioto-boctohhoh KaHaue. 
HanGonee H3BecTHbi oxauanxoBafl xncnoTa h uhhoc{)H3hc-toxchh-1, xoTopwii, xpoMe Toro, 
BW3biBaeT PSP. Mancne TxaHH Mojunocxa CHHTaioTca HenpHrouHWMH b nnmy, ecjin 
couepxcaHHe oxauanxoBOH xhcjiotw npeBbiuiaeT 2 mxt, a UHHO(j3H3Hc-TOXCHHa- 1 — 
1.8 mxt Ha 1 r cwpon Maccw. 3th huw B03ueHCTByi0T Ha tohxhh xnineHHHX, a Taxxce 
cnocoGcTByiOT pa3BHTHio paxoBbix onyxojien npn xpoHHnecxoM bo3uchctbhh TOXCHHa. 
flpyrne toxchhh, Bbi3biBaioLUHe DSP, nopaxcaioT neneHb h cepuenHyio Mbirnuy. B otjihhhc 
ot PSP b cjiynae DSP jieTajibHbiii hcxou y nenoBexa uo chx nop He 3aperncTpHpoBaH. 
Dinophysis fortii Pav., OTMeneHHbiH njm HyxoTexoro Mopa (Pmxcob h up., 1984) h 
H3BecTHWH xax B036yuHTejib DSP, no-BHUHMOMy, HBJiaeTCH oluh6ohhwm onpeueneHHeM h 
b HacToamen cTaTbe He paccMaTpHBaeTca. 

Dinophysis acuminata Clap, et Lachm. 1 859. Bwpa6aTbiBaeT oxauanxo- 
Byio XHCJioTy (Lee et al., 1989). D. acuminata HaHOCHT 3HanHTenbHbiH ymep6 mhuhcbwm 
xo3HHCTBaM HcnaHHH, OpaHUHH, ToJuiaHAHH, repMaHHH h HpjiaHUHH (Kat, 1985). 
ToxcHHHocTb 3HaHHTenbHo BapbHpyeT ot ce30Ha x ce30Hy (Taylor et al., 1995). 06pa30- 
BaHHe noxofliunxcH uhct oTMeneHO xuih D. cf. acuminata b npnGpexcHbix Bouax OpaHUHH. 

B ApxTHxe: Mopn HopBe^ccxoe, BapeHueBO, Benoe, Kapcxoe, Boctohho-Ch6hp> 
cxoe, HyxoTcxoe, Boc})opTa h Bac^cfjHHa; Tyu30H0B 3ajiHB. MoxceT uoMHHHpoBaTb b 
njiaHXTOHHbix npo6ax. 
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B Apyrnx perHOHax: b ceBepHOH h io^choh ATJiaHTHKe ot fleBHeoBa h flaTCKoro 
npojiHBOB noHTH ao AHTapKTHnecKoro n-OBa B^ojib aMepHKaHCKoro no6epeacba, ot 
CK aHflHHaBHH a o 20° c. id. y 6eperoB Ac|)Phkh; Mopa EanTHHCKoe, CpeAH3eMHoe, Hep- 
Hoe, ApaBHHCKoe, flnoHCKoe; loxcHaa nacTb Hhahhckoto oxeaHa; 3anaAHaa naim(})HKa ot 
O-B a XOKKaHflO AO O-Ba TaCMaHHH, OCTpOBa MHKpOHC3HH H FIOJIHHe3HH, BOCTOHHaa 
IIaUH(J)HKa OT KaJIH(J)OpHHH AO 45° IO. m. H3BeCTHO HeCKOJIbKO HaXOAOK B AHTapKTHKe 
b6jIH 3H aHTapKTHMeCKOH KOHBepreHUHH. ApKTO-6opeaJIbHO-TpOnHHeCKHH BHA. 

D. acuta Ehr. 1 83 9. BbipaSaTbiBaeT OKaAaHKOByio KHcnoTy (Lee et al., 1989). 
HMeiOTca cBHAeTeAbCTBa toto, hto D. acuta oSycnoBJiHBaeT HaKonjieHHe DSP-TOKCHHa y 
mhahh b HopBexccKOM Mope (Tangen, 1983). 

B ApKTHKe: Mopa HopBexccKoe, BapeHueBO, Eenoe, Kapcxoe, JlarrreBbix, HyxoT- 
CKoe h Eo<$opTa, TyA30H0B 3ajiHB. BcTpenaeTca b He3HaHHTenbHOM KOJinnecTBe. 

B ApyrHX perHOHax: ceBepHaa ATjiaiiTHKa ot fleBHCOBa h flaTcxoro npojiHBOB 
AO KapnGcxoro Mopa BAOJib aMepHKaHCKoro no6epexcba h ot CKaHAHHaBHH ao 28° c. id. 
y SeperoB AcjDpHKH; 3anaAHaa EajiTHKa, CpeAH3eMHoe, HepHoe h flriOHCKoe Mopa; y 
ioro-3anaAHoro noSepexcba ABCTpanHH, BOKpyr ceBepHoro ocTpoBa Hoboh 3ejiaHAHH; 
BOCTOHHaa riauH^HKa ot KajiH(J)opHHH ao 52° k>. m. y 6eperoB IOxchoh AMepHKH. 

ApKTo-6opeajibHO-TponHHecKHH bha. 

D. hastata Stein, 1 883. FIpeAnojiaraeTca, hto bha MOxceT Bbi3biBaTb DSP (Taylor 
et al., 1995). 

B ApKTHKe: H3BecTHa eAHHHHHaa HaxoAKa b HopBexcKOM Mope. 

B Apyrnx perHOHax: ceBepHaa h lOKHaa ATnaHTHKa ot 3ajiHBa Msh ao 42° K). id. 
BAOJib aMepHKaHCKoro no6epexba h ot CKaHAHHaBHH ao 30° io. id. y no6epexcba A(J)phkh; 
CpeAH3eMHoe h HepHoe Mopa; Hhahhckhh OKeaH; 3anaAHaa IlauHcjDHKa ot o-Ba XoKKaiiAO 
AO IOrO-BOCTOHHOH ABCTpaJIHH, BOCTOHHaa IIaUH({)HKa OT KaJIH(fX)pHHH AO TaBaHCKHX 
o-bob, y noGepextbfl Hhjih okojio 25° io. id., ocTposa nojiHHe3HH. 

TponHHecKO-6opeajibHbiH bha. 

D. norvegica Clap, et Lachm. 185 9. Bbipa6aTbiBaeT OKaAaHKOByio KHCJiOTy h 
AHhocJdh3hc-tokchh- 1 (Lee et al., 1989). Tokchhhoc «UBeTeHne» D. norvegica Ha6jnoAa- 
nocb y noSepexcba Hoboh LLIoTjiaHAHH. IloKa3aHO, hto tokchhhoctb kactok, Bbi3biBaiomHX 
«UBeTeHHe» D. norvegica , 3aBHCHT ot CTaAHH xcH3HeHHoro UHKJia, hto cnpaBeAAHBO TaKxce 
AAa D. acuminata h D. acuta (Subba Rao, 1995). 

B ApKTHKe: Mopa TpeHJiaHACKoe, HopBexccKoe, BapeHueBO, Benoe, KapcKoe, 
JIanTeBbix, BocTonHo-CnGnpcKoe, HyKOTCKoe h EacJx^HHa, TyA30H0B 3ajiHB, ApKTHHecKHH 
6acceiiH k ceBepy ot UlnHuSeprena. MoxceT AOMHiinpoBaTb b nnaHKTOHHbix npo6ax. 

B Apyrnx perHOHax: fleBHCOB h flaTCKHii nponHBbi, ceBepHaa ATAaHTHKa y 
noSepexcba CeBepHOH AMepHKH ao ceBepo-3anaAHoro noSepeacba HcnaHHH ceBepHee 
35° c. id., HepHoe h BepHHroBO Mopa, 3anaAHaa nacTb OxoTCKoro Mopa, ceBepHaa nacTb 
HnoHCKoro Mopa. 

Oahh H3 HeMHornx apKTO-6opeajibHbix bhaob AHHo^narejuiaT. 

D. rotundata Clap, et Lachm. 1859. Oahh H3 hcmhoihx reTepoTpoc})Hbix tokchh- 
hmx bhaob AHHO^JiarejuiaT. Bbipa6aTbiBaeT ahho(|)H3hc-tokchh-1 (Lee et al., 1989). 

B ApKTHKe: Mopa TpeHJiaHACKoe, HopBe)KCKoe, BapeHueBO, Benoe, KapcKoe, 
JIanTeBbix, Boctohho-Ch6hpckoc, HyKOTCKoe h Ba^HHa, TyA30H0B 3aAHB. MoxceT 
AOMHHHpoBaTb b nnaHKTOHHbix npo6ax. 

B Apyrnx perHOHax: ceBepHaa h loxHaa ATAaHTHKa ot fleBHeoBa h flaTCKoro 
npoAHBOB ao octpobob OraeHHaa 3eMAa h lOxHaa Teopraa BAOAb aMepHKaHCKoro 
nobepexcba h ot CKaHAHHaBHH ao 16° io. m. BAOJib no6epexcba Ac^phkh; CpeAH3eMHoe h 
HepHoe Mopa, AAeHCKHH 3anHB, ApaBHHCKoe Mope; ot EepHHroBa Mopa ao loro-BOCTOH- 
Horo no6epexcba ABCTpaJIHH b 3anaAHOH IlauHcj3HKe h ao n-OBa KajiH(J)opHHa b boctohhoh 
IIaUHC{)HKe, OCTpOBa riOAHHe3HH. 

ApKTO-6opeajibHo-TponnHecKHH bha. 
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D. tripos Gourr. 1 883. BbipaSaTbiBaeT ahhoc})H3hc-tokchh- 1 (Lee et al., 1989). 
06pa30BaHHe noKoamHxca uhct oTMeneHO jua D. cf. tripos m npndpexcHbix boa 
JlnOHHH. 

B ApKTHKe: enHHCTBeHHaa Haxofliea b HopBexccxoM Mope y no6epexcbH HopBenm 
okojio 70° c. III. 

B npyrnx perHOHax: ceBepHaa h loxcHaa AuiaHTHKa ot 38° c. ui. no 56° io. hi. 
B^ojib aMepHKaHCKoro no6epexcba h ot CKaHnHHaBHH no 45° io. in. BnoJib noGepexcba 
AcJ)phkh; CpenH3eMHoe h HepHoe Mopa; 3ananHaa IIauH(J)HKa — y ceBepHoro no6epexcbH 
o-Ba XoKKanno, y loro-BocTOHHoro no6epexcba ABCTpajiHH h ceBepHoro ocTpoBa Hoboh 
S ejiaH^Hw; BocTOHHaa IIauH(J)HKa ot KajincjjopHHH no 23° io. in. 

TponH4ecKo-6opeajibHbiH BHn. 

Prorocentrum lima (Ehr.) Dodge, 197 5. BbipadaTbiBaeT oxanaHKOByio khc- 
noTy h hhho(J)H3hc-tokchh- 1 (Lee et al., 1989). H3BecTHbi HeTOKCHHHbie nonyji^uHH stoto 
BH na. B npnGpexcHbix Bonax, OMbiBaioiunx EBpony, P. lima moxcho CHHTaTb 6e3BpenHbiM. 
B rojuiaHflCKHX Bonax MaKCHMajibHbie KOHueHTpaunn 3Toro BHna, n o 2 x 10 5 kji./ji, 
HaSino^ajiHCb b 1980 h 1984 rr. (Kat, 1985). 

BeHTOCHblH H 3 nH(J)HTHbIH BHfl, o 6 HTaK)IHHH o 6 bIHHO Ha MaKpO(})HTaX, Ha HJIHCTOM HJIH 
necnaHOM rpyHTe b npHJiHBO-oTjiHBHOH 30 He, b cooOmecTBax KopajuiOBbix pncjioB h 
MaHipoBbix 3 apocjiax, nocne uitopmob Taxxce b bo^hoh TOJime (Hallegraeff, 1991). JXjiji 
BHUa H 3 BeCTHbI nOKOfllllHeCfl UHCTbl. 

B ApKTHKe: Eenoe h BapeHneBO Mopa. BcTpenaeTca b ManoM KOJinnecTBe. 

B npyrnx perHOHax: ceBepHaa h lOJKHaa ATJiaHTHKa ot fleBHCOBa nponHBa no 
55° io. in. Bnojib aMepHKaHCKoro noOepexcba h ot CxaHnHHaBHH no 17° io. in. y no6e- 
pexcba A$phkh; CpenH3eMHoe h HepHoe Mopa; PiHnHHCKHH oKeaH; 3ananHaa IlauHcjDHKa 
ot KaMnaTKH no TacMaHHH, boctomh^ JlauHc})HKa ot KajiHc})opHHH no 25° io. in., 
ueHTpajibHaa sKBaTopnajibHaa riauHc})HKa. 

TponHHecKo-6opeajibHbiH BHn. OnnH H3 HeMHOTHx OeHTOCHbix BHnoB nHHocJmarejuiaT, 
oSHTaiouinx He TOJibKo b TponHHecKHx, ho h yMepeHHbix Bonax. 


BHnw-B036ynHTejiH VSP 

VSP (venerupin shellfish poisoning) B 03 HHKaeT BCJiencTBHe noTpeOneHHH nejiOBeKOM 
HeKOTopbix BHnoB nBycTBopnaTbix mojutiockob. XHMHHecKaa CTpyKTypa h cbohctbb tok- 
CHHa BeHepynHHa (no Ha 3 BaHHio pona mojijiiockob Venerupin ) tohho He onpeneneHbi, xoth 
caM tokchh 6 bin BbineneH nojiBexa Ha 3 an. rioKa 3 aHo, hto BeHepynHH nopaxcaeT neneHb. 

Prorocentrum minimum (Pav.) Schiller, 1 933. Pi3BecTHbi cjiynan MaccoBO- 
ro OTpaBJieHHfl monen b flnoHHH, 34 % cjiynaeB c JieTanbHbiM HexonoM (Taylor et al., 
1995). B 1942 r. b ilnoHHH yMepno 114 nenoBeK BCJiencTBHe oTpaBjieHHH BeHepynHHOM, 
conepxcauiHMCH b cbeneHHbix nBycTBopnaTbix MOJunocKax. Pan cjiynaeB «uBeTeHHH» 
P. minimum b HopBexcKHx, ronjiaHncKHx h HpnaHncKHx Bonax He conpoBoacnanai 
OTpaBJieHHeM nioneH hjih HaKonneHHeM tokchhob y MHnnn (Tangen, 1983; Kat, 1985). 
Ha KyjibTypax 6buio noKa3aHO, hto BbipaSoTKy tokchhob y P. minimum CTHMynnpoBajiH 
6aKTepHH, onHaKo tokchh BbipaOaTbiBanca h b axceHnnecKOH KynbType stoto BHna 
(Grzebyk et al., 1997). 

B ApKTHKe: HopBexccKoe h EapeHueBO Mopa. MoxeT nocTHraTb 3HanHTeJibHOH 
HHCJieHHOCTH B HopBeXCCKOM MOpe, B npyrHX paHOHaX ApKTHKH BCTpenaeTCH B He3HaHH- 
TeJIbHOM KOJIHHeCTBe. 

B npyrnx perHOHax: ceBepHa^ h K))KHa^ ATJiaHTHKa ot 3anHBa Msh no 40° io. in. 
Bnojib aMepHKaHCKoro noOepexcbH, BOKpyr EBponbi ot ioxchoh BajiTHKH no AnpnaTHKH; 
loxcHaa nacTb HHnHHCKoro OKeaHa; 3a!nanHaH IlauHcJiHKa ot KaMnaTKH no ioxchoh flnoHHH 
H KopeH, y lOTO-BOCTOHHOH ABCTpajiHH, KaJIH(|)OpHHHCKHH 3aJIHB. 

TponHHecKO-6opeanbHbiH BHn. 06nTaeT b mopckhx h conoHOBaTbix Bonax. 
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BHflM-npoayueHTbi hxthotokchhob h tcmojihshhob 


HxTHOTOKCHHbl B03AeHCTByi0T Ha MeTa60JIH3M pbl6 H MOpCKHX 6ecn03B0H0HHbIX. K 
HXTHOTOXCHHHbIM COeAHHCHHAM, nO-BHAHMOMy, CJie^yeT OTHeCTH XCHpHbie KHCJIOTbl H 
rajiaKTOjmriHflbi, KOTopbie noBpexc^aioT snHTenHanbHbie TxaHH b acadpax pw6. TeMOjiMTH- 
necxne aam, hjih reMOJiH3HHbi, cnocoSHbi pa3pymaTb xpacHbie xpoBAHbie xneTxn (b 
jia6opaTopHbix ycnoBHAX sto noKa3aHo Ha spHTpounrax MbinieH h jioinaAH). reMOjiHTH- 
HeCKHM CBOHCTBOM MOACeT oGjia^aTb MOpCXaA BOfla, B XOTOpOH oSHAbHO pa3BHBaiOTCA 
HexoTopbie BH^bi AHHo^JiarejuiaT, cnocoOHbie BbipaSaTbiBaTb reMOAHTHHecxne aam. Kax 
HXTHOTOKCHHHbie, Tax H reMOAHTHHeCXHe COeAHHeHHA MOryT HaHOCHTb CymeCTBeHHblH 
ymep6 MopcxoH axBaxynbType, Bbi3biBaa OTpaBJieHHe h rw6ejib pbi6 h ABycTBopnaTbix 
MOAAIOCXOB. 

Amphidinium klebsii Kof. et Sw. 1921. B naSopaTopHbix ycnoBHAX noxa- 
3aHO, hto bha Bbipa6aTbiBaeT HXTHOTOxcHHbi h reMOJiHTHHecxHH toxchh (Steidinger, 1983; 
Shimizu, 1987). 

B ApxTHxe: HyxoTcxoe Mope, Tya30H0B 3ajiHB. nnaHXTO-6eHTOCHbiH bha, BCTpe- 
HaiOmHHCH B He3HaHHTeJIbHOM XOJIHHeCTBe. 

B ApyrHx perHOHax: ceBepHaA ATJiaHTHxa ot 3ajiHBa Msh ao 1° K). hi. B^ojib 
aMepHxaHcxoro nodepeACbA h ot CxaHAHHaBHH ao 3° io. m. y noOepexbA AcjjpnxH; 
CpeOT3eMHoe h HepHoe Mopa; y o-Ba Xohcio, ioro-BOCTOHHoro nodepeACbA ABCTpajiHH, y 
SeperoB KanncjDopHHH. 

TponHHecxo-6opeaHbHbiH bha. 

Gyrodinium aureolum Hulburt, 1 957. Bha BbipadaTbiBaeT reMOAHTHHecxHH 
toxchh h HXTHOTOxcHHbi. FIoxa3aHO, hto G. aureolum oxa3biBaeT toxchhhbih 3(f)(J)exT Ha 
xjieTXH matxhx TxaHen mhahh (Widdows et al., 1979). KpoMe toto, xjieTXH 3 Toro BHAa 
Bbipa6aTbiBaioT cjiH3b, xoTopaA abaactca nepeHOCHHXOM toxchhob. flo 1966 r. b CeBepHOM 
Mope G. aureolum He HaOniOAancA. B 1966 r. y deperoB HopBernn 6bmo 3aperncTpHpo- 
BaHo «uBeTeHHe» G. aureolum (Braarud, Heimdal, 1970). Ebino noxa3aHo, hto 3(|)(J)exT 
AencTBHH toxchhob OTMenancA b cnynaAX, xorAa xoHiteHTpauHA xjieTox stoto BHAa 
npeBbimajia 4 x 10 6 xji./ji. B TeneHHe 2 nocneAyiomHx act bha aoctht bbicoxoh hhcach- 
hocth h CTaJi npeACTaBAHTb cepbe3Hyio npodneMy aaa pbiSoBOAHecxHx xo3ahctb Ha 
no6epexcbe 3anaAHOH EBponbi (Partensky, Sournia, 1986). OObihho «uBeTeHHe» G. aure¬ 
olum npoAOJDKaeTCfl 1 — 2 HeAejiH. OAHaxo b 1982 r. y 6eperoB ioro-3anaAHOH Ahhihh 
oho npoAOJixcajiocb Heo6binaHHO aoato — iiohth 2 MecAija. IIpeAnoAaraeTCA, hto He 
TOAbxo anBejuiHHr, ho h nepeHoc nonyAAUHH G. aureolum H3 pafioHOB oTxpbiToro Mopa 
MoxceT 6biTb npHHHHOH «UBeTeHHH» b npnOpeACHbix BOAax (Lindahl, 1986). CnyHan 
«UBeTeHH»» G. aureolum Shah 3aperHCTpnpoBaHbi b BOAax HopBernn, UlBeitHH, IIIot- 
naHAHH, HpnaHAHH h flaHHH. JD[o chx nop He acho, odnTaeT ah G. aureolum b BOAax 
ilnoHHH, Kopen h ABCTpaAHH. B sthx panoHax OTMeneHO «UBeTeHHe» G. mikimotoi 
Miyake et Kominami ex Oda — BHAa, 6ah3XOto x G. aureolum hah xoHcneuH(j)HHHoro 
c hhm, H3BecTHoro TaxAce noA Ha3BaHHeM G. nagasakiense Takayama et Adachi (Parten¬ 
sky, Sournia, 1986; Partensky et al., 1988). 

B ApxTHxe: HopBexccxoe h EapeHiteBO MopA. MoAceT AOCTHraTb 3HaHHTeAbHOH 
HHcneHHOCTH b HopBexccxoM Mope, b EapeHueBOM Mope BCTpenaeTCA cahhhhho. 

B Apyrnx pernoHax: ceBepHaA ATAaHTHxa ot McnaHAHH ao 34° c. in. BAOAb 
aMepnxaHcxoro noSepexcbn; CeBepHoe h HpnaHAexoe MopA; npoAHBbi Jla-MaHin, Cxarep- 
pax h KarreraT. PiMeiOTCA cbcachha o MaccoBOM pa3BHTHH G. aureolum , conpoBOACAaB- 
uieMCA rnGeAbio Mopcxnx achbothbix, y 6pa3HJibcxoro no6epexcbA oxoao 30° io. in. (Rosa, 
Bucelato, 1981). 

rio-BHAHMOMy, BHA ABAAeTCA TponHHCCXO-SopeaAbHblM. 
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HeTOKCHHHbie spe^Hbie BH^bi, Bbi3biBaiomHe «KpacHbie npnjiHBbi» 

HeTOKCHMHbie bham Moryr C03AaBaTb OecxncjiopoAHbie ycjiOBHa, npHBOAamne k rnOejiH 
pbl6, 6ecn03B0H0HHbIX H BOAHOH paCTHTeJIbHOCTH B MeJlKOBOflHblX paHOHaX. npHHHHOH 
rnSejiH xchbothmx moxcct 6biTb xannjuiapHoe xpoBOH3JinaHHe, HapymeHHe ra30Boro 
06 MeHa B XCa6paX, yayiUbe BCJieACTBHe H3(5bITOHHOH BbipaSoTXH CJ1H3H HJIH BTOpHHHaa 
HH^eKUHH noBpexcaeHHbix TxaHen. HcTomeHne 3anacoB xncjiopoAa Moxcer 6biTb pe3yjib- 
TaTOM HHTeHCHBHOrO AblXaHHfl BOAOpOCJieH HOHbK) HJIH B CyMepXH, HO Hailje HBJI^eTCB 
pe3yjibTaTOM AbixaHHa OaxTepnii b nepnoA OTMHpaHHa opraHH3MOB, Bbi3BaBiHHX «UBeTe- 
HHe» (Hallegraeff, 1991). noHHXceHHaa xoHueHTpauHa xncjiopoAa cnoco6cTByeT bo3hh- 
KHOBeHHio CTpeccoBoro coctobhhb y pbi6, yxyAmaa hx anneTHT. KpoMe Toro, pbi6bi 
CTaHOBBTca 6ojiee BoenpHHMHHBbi k 6ojie3HBM (Hallegraeff, 1995). MHorae oahoxjictoh- 
Hbie BOflopocjw cnoco6Hbi oOhjibho pa3BHBaTbca npH HacTymieHHH GjiaronpnaTHbix 
ycjiOBHH. HanpHMep, b 1978 r. HHCJieHHocTb Heterocapsa rotundata (Lohm.) Hansen y 
6eperoB HopBerHH AOCTHrajia 2.9 x 109 kji./ji (Tangen, 1979). IloaTOMy noTemmajibHO 
Bpe^Hbix BHflOB ropa3flo 6ojibine, neM h3bcctho b HacToamee BpeMa. HexoTopbie BHAbi 
AHHOcJiJiarejuiaT, o6lihho BCTpeHaiomneca b He3HaHHTejibHOM xojiHHecTBe b Mopax eBpa- 
3 hhckoh Apkthkh, Bbi3biBanH «UBeTeHHe» b conpeAejibHbix panoHax: Amylax triacantha 
(Jorg.) Sournia, Ceratium lineatum (Ehr.) Cl., Gonyaulax spinifera (Clap, et Lachm.) 
Dies., Heterocapsa rotundata (Lohm.) Hansen, H. triquetra (Ehr.) Stein, Polykrikos 
schwartzii Butschli. Hnxce npHBeaeHbi cBeAeHHa o HeToxcHHHbix AHHO(j)JiareJiJiaTax, 
KOTopbie OTMeneHbi b jiHTepaType xa k B036yAHTejw «xpacHbix npnjiHBOB» hjih xax BHAbi, 
KOTopwe HaHecjiH ymep6 nejiOBexy hjih mopckhm xchbothmm. 

Ceratium furca (Ehr.) Clap, et Lachm. 1859. flo HacToamero BpeMeHH 
tokchhob b KJieTxax C. furca He o6HapyxceHO, OAHaxo bha MoxceT Bbi3biBaTb ni6ejib 
jihhhhok MopCKHx 6ecno3BOHOHHbix (Taylor et al., 1995). «KpacHbie npHJiHBbi», Bbi3BaH- 
Hbie C. furca , OTMenajmcb y 6eperoB flnoHHH (Red tide organisms..., 1990). 

B ApxTHxe: HopBexccxoe, BapeHueBO h HyxoTcxoe Mopa. BcTpenaeTca b He 3 Ha- 
HHTeJIbHOM KOJIHHeCTBe. 

B a p y r h x perHOHax: nonra noBceMecTHO b AxnaHTHHecxoM, Hhahhcxom h Thxom 
oxeaHax; eAHHHHHbie hbxoakh b AHTapxTHxe (no-BHAHMOMy, b 30He BbicejieHHa bhab). 

TponHHecKo-6opeajibHbiH bha. 

C. fusus (Ehr.) Duj. 1841. «KpacHbie npHJiHBbi», Bbi3BaHHbie C. fusus , oTMenajincb 
y OeperoB ilnoHHH (Red tide organisms..., 1990). 

B ApKTHxe: Mopa TpeHJiaHACxoe, HopBexccxoe, BapeHueBO, Kapcxoe, JIanTeBbix, 
BocTonHo-CnOnpcKoe h HyxoTcxoe. MoxceT AOMHHHpoBaTb b njiaHKTOHHbix npo6ax. 

B Apyrnx perHOHax: noHTH noBceMecTHO b AxnaHTHHecxoM, Hhahhcxom h 
Thxom oxeaHax, AHTapxTHxe. 

BhA MOXCHO CHHTaTb XOCMOnOJIHTHbIM. 

C. tripos (O. F. Muller) Nitzsch, 1817. IIpeAnojiaraiOT, hto oOnjibHoe «UBeTe- 
HHe» C. tripos b 1976 r. b Hbio-HopxcxoH 6yxTe aBRJiocb oahoh H3 npHHHH MaccoBoii 
raGejiH pbi6 h mojuiiocxob b pe3yjibTaTe co3A^hhb OecxHCjiopoAHbix ycjiOBHH b cjioe 
npHAOHHOH boam Ha miomaAH 13 000 xm 2 (Taylor, 1987). 

B ApxTHxe: Mopa TpeHJiaAcxoe, HopBexccxoe, BapeHueBO, Kapcxoe, JIanTeBbix, 
BocTOHHo-CH6Hpcxoe h HyxoTcxoe. MoxceT AOMHHHpoBaTb b nnaHXTOHHbix npo6ax. 

B Apyrnx perHOHax: noHTH noBceMecTHO b AmaHTHHecxoM, Hhahhcxom h 
Thxom oxeaHax, eAHHHHHbie HaxoAXH b AHTapxTHxe — y o-Ba lOxcHaa Teopnia, y 
3anaAHoro noOepexcba AHTapxTHHecxoro n-0Ba h b Mope EejuiHHcray3eHa (no-BHAHMOMy, 
b 30He BbiceneHHa BHAa). 

TponHHecxo-6opeajibHbiH bha. 

Gonyaulax poly gramma Stein, 1 883. H3BecTHbi cjiynan m6eJiH Mopcxon 
(JiayHbi y 6eperoB loro-BOCTOHHoro KHTaa h ioxchoh Ac})pHXH, Bbi3BaHHbie G. polygramma 
(Taylor et al., 1995). 
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B ApKTHKe: Bejioe, BapeHueBO, KapcKoe h HyxoTcxoe Mopa. BcTpenaeTca b 
He3Ha4HTCJIbHOM XOJIHHeCTBe. 

B npyrnx perHOHax: ceBepHaa h lOJKHaa ATJiaHTHKa ot flaTexoro npojiHBa no 
45° K). in. Bnojib aMcpHKaHCKoro noSepexcba h ot ioxchoto noSepexcba CxaHnHHaBHH no 
17° K). in. y noSepexcbH AcJ>phkh; CpenH3eMHoe h HepHoe Mopa; Hh^hhckhh oxeaH; 
3ananHaa IIauHc|)Hxa ot KypHJibcxnx o-bob no ioro-BOCTOHHOH ABCTpanHH, BOCTOHHaa 
IlauHc{)HKa ot KajiHc{)opHHH no 35° io. in., ueHTpajibHaa 3XBaTopHajibHaa IIauH(|>Hxa. 

TponHHecKo-6opeanbHbiH BHn. 

Lingulodinium polyedra (S tein) Dodge, 1989. BHn cnoco 6 eH k o 6 pa 30 Ba- 
HHK) nOKOflmHXCfl UHCT, KOTOpbie MOiyr nOMHHHpOBaTb B IIOBepXHOCTHOM CJIOe OCanKOB. 
IIhctm HMeiOT TeHneHUHio HaxanjiHBaTbCH b 6 ojibineM xojiHnecTBe b npH 6 pexcHbix paHOHax 
oxeaHa (Dodge, Harland, 1991). Y 3 ananHoro noSepexcba UIoTJiaHnHH xoHueHTpauna 
BereTaTHBHbix xjieTOx b bootoh TOJime bo BpeMa «UBeTeHHa» jieTOM 1983 r. nocTHrana 
1.48 x 10 5 xji./ji (Lewis et al., 1985). «KpacHbie npHjiHBbi», o6pa30BaHHbie L. polyedra , 
6 bniH 3 aperacTpHpoBaHbi y SeperoB iojkhoh KajincJiopHHH HaHHHaa c 1917 r. (Allen, 1943). 

B ApxTHxe: Mopa Ba4>4> HHa » HopBexccxoe, BapeHueBO, Kapcxoe, HyxoTcxoe. 
BcrpenaeTca b He3Ha4HTejibHOM xojnmecTBe. 

B npyrnx perHOHax: ceBepHaa h loxoiaa ATJiaHTHxa ot flaTcxoro npojiHBa no 
45° io. in. Bnonb aMepnxaHCxoro no6epeacba h ot CxaHnHHaBHH no 10° io. in. y no6e- 
pexcba A$phxh; CpenH3eMHoe h HepHoe Mopa; ceBepHaa nacTb HHnHHexoro oxeaHa; 
3ananHaa flauH^JHxa ot o-Ba Xoxxaiino no loro-BOCTOHHoii ABCTpajiHH h ceBepHoro 
ocTpoBa Hoboh 3enaHnHH, BOCTOHHaa riauH(})Hxa ot KajincJiopHHH no DxBanopa, ueHT¬ 
pajibHaa axBaTopnajibHaa riauHc|)Hxa. 

TponHHecxo-SopeajibHbiH BHn. 

Prorocentrum balticum (Lohm.) Loebl. Ill, 1970. MoxceT Bbi 3 biBaTb 3aMop 
pw6bi (Steidinger, 1983). B 1952 h 1969 rr. P. balticum Bbi3biBaji «uBeTeHHe» b 
npHSpexcHbix Bonax HopBeniH, nocraraa hhcjichhocth 2.5 x 10 6 xji./ji (Tangen, 1979). 

B ApxTHxe: HopBexccxoe, BapeHueBO, Bejioe h Kapcxoe Mopa. BcTpenaeTca b 
H e3Ha4HTeJIbHOM XOJIHHeCTBe. 

B npyrHX perHOHax: ceBepHaa h loxcHaa ATJiaHTHxa ot fleBHCOBa h flaTcxoro 
npojiHBOB no 45° io. in. Bnojib aMepHxaHcxoro no6epe)Xba h ot CxaHnHHaBcxoro n-OBa 
no 12° io. in. y noOepexcbB A$phxh; CeBepHoe, BajiTHHexoe, CpenH3eMHoe h HepHoe 
Mopa; ioro-3ananHaH nacTb HHnHHexoro oxeaHa; 3ananHaa IlauH^Hxa ot KaMHaTXH no 
KopajuiOBoro Mopa, KajiH^opHHHcxHH 3ajiHB, ocTpoBa IIojiHHe3HH. EnHHHHHaa Haxonxa 
B AHTapXTHXe COMHHTeJIbHa. 

TponH4ecxo-6opeajibHbiH BHn. OShtbct b Mopcxoii h cojioHOBaTOH Bone. 

P. micarts Ehr. 1 883. «UBeTeHHe» HHHUHHpyeTca MaccoBbiM pa3BHTHeM 6 chtoc- 
Hbix uhct 3Toro BHna, B3MyneHHbix co nHa. CBeneHHH o toxchhhocth P. micans npoTH- 
BopenHBbi. ToxcHHHoe «UBeTeHHe» 3Toro BHna OTMenajiocb y SeperoB Hhjih h TojuiaHnHH. 
Cjiynan HeToxcHHHoro «uBeTeHHa» 6buin 3aperHCTpHpoBaHbi y SeperoB HopBeniH, Kajin- 
(|)opHHH, ABCTpajiHH. B 1975 r. HHCJieHHOCTb P. micans npn «UBeTeHHH» y SeperoB 
HopBeniH nocTHrajia 4.85 x 10 7 xji./ji (Tangen, 1979). 

B ApxTHxe: HopBexccxoe Mope. H 3 BecTHa onHa Haxonxa b HyxoTcxoM Mope. 
BcTpenaeTca b He3HaHHTejibHOM xojiHnecTBe. 

B npyrnx perHOHax: ceBepHaa h loxtHaa ATJiaHTHxa ot fleBHCOBa npojiHBa no 
28° io. in. Bnojib aMepnxaHCxoro no6epeacba h ot CxaHnHHaBHH no 25° io. in. y no6e- 
pexcba AcJipHXH; CpenH3eMHoe h HepHoe Mopa; moiaa nacTb HHnHHexoro oxeaHa; 
3ananHaa IIauHc|)Hxa ot KaMnaTXH no K)ro-BocT04HOH ABCTpajiHH h ceBepHoro ocTpoBa 
Hoboh 3ejiaHnHH, BOCTOHHaa riauH^nxa ot KajiH(|>opHHHCxoro 3ajiHBa no 15° io. in. 

TponH4ecxo-6opeajibHbiH BHn. OSHTaeT b Mopcxoii h cojioHOBaTOH Bone. 

Protoceratium reticulatum (Clap, et Lachm.) Biitschli, 1885. H3BecT- 
Hbi cjiynan rnSejiH Mopcxoii ^ayHbi y 6eperoB K)ro-BOCT04Horo KHTaa h ioxchoh AcJipnxH 
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(Reinecke, 1967; Taylor et al., 1995). Bhu cnocoSeH o6pa30BbiBaTb noKoamHeca uhctm. 
B IIOBepXHOCTHOM CJIOe OCaUKOB B CeBepO-BOCTOHHOH ATJiaHTHKe UHCTbl oSbIHHO BCTpe- 

naiOTCH b 6 ojibiuoM KOJiHHecTBe (Dodge, Harland, 1991). 

B ApKTHKe:y no 6 epexcbfl n-OBa Mcjibhjui h b npojiHBe JlaHKacTep (xaHaucKafl 
ApKTHKa), Mopa EapeHueBO, Eejioe, KapcKoe, HyxoTCieoe h EacJj^HHa. BereTaTHBHaa 
CTaj^HB BCTpenaeTCB b He3HaHHTejibHOM KOJinnecTBe b njiaHKTOHHbix npo 6 ax. IIoKOflinHecfl 
UHCTbi Moryr 6 biTb oSnjibHbi b noBepxHOCTHOM cjioe ocauKOB (Matthiessen, 1991). 

B apyrnx perHOHax: ceBepHaa h loxcHaa ATjraHTHKa ot fleBHcoBa npojiHBa uo 
48° K). in. Baojib aMepHKaHCKoro no 6 epexcbfl h ot CxaHUHHaBHH uo 10° io. in. y no 6 e- 
pexcbfl AcJ>phkh; CpeuH3eMHoe h HepHoe Mopa; Hhuhhckhh oxeaH y ioro-BOCTOHHoro 
no 6 epexcba A$phxh, KpacHoe Mope, Auchcxhh 3 ajiHB; 3 anaaHaa llauHc[)Hxa ot KaMHaTKH 
uo TacMaHHH, y no 6 epexcbii n-OBa KariH^opHHH, ocTpoBa IlojiHHe3HH. 

ApKTO- 6 opeajibHO-TponH 4 ecKHH bhu. 

Scrippsiella trochoidea (Stein) Steidinger et Balech, 1 977. HeTox- 

CHHHblH BHU, CnOCOSHblH C03UaBaTb 6 eCXHCJIOpOUHbie yCJIOBHB B MeJIKOBOUHbIX 3aJIHBaX. 
06pa3yeT noxoamHeca uhctbi. B 1977 r. hhcjichhoctb 5. trochoidea bo BpeMfl «uBeTeHH 5 i» 
y noSepexcbfl HopBeniH aocTHrana 1.7 x 10 6 kji./ji (Tangen, 1979). 

B ApxTHxeiy noSepexcba n-OBa MejiBHJui (xaHaacxaa ApxTHxa), Mopa HopBexc- 
CKoe, EapeHueBO, Eenoe, Kapcxoe, JIanTeBbix h HyxoTexoe. BcTpenaeTca b He 3 Ha 4 HTejib- 
HOM KOJIHHeCTBe. 

B upyrnx pernoHax: ceBepHaa h loxcHaa ATJiaHTHxa ot fleBHcoBa npojiHBa uo 
38° io. ui. Baojib aMepHKaHCKoro no 6 epexcwi h ot CxaHUHHaBHH uo 10° io. in. y no 6 e- 
pexcba A4 >phkh; CpeaH 3 eMHoe, HepHoe h ApajibCKoe Mopa; Hhuhhcxhh oxeaH y ioro-Boc- 
TOHHoro no 6 epexcb« A$phxh, ApaBHncxoe Mope, EeHrajibcxHH 3ajiHB; ceBepim nacTb 
EepHHroBa Mopa, 5InoHcxoe Mope, 3 anauHaa llauHcJmxa ot o-Ba Xohcio uo loxcHoro 
no 6 epexcba ABCTpanHH, BOCTOHHaa llauHc|)Hxa ot n-OBa KajiH(J)opHHB uo 35° io. in. 
H3BeCTHbI HaXOUKH H3 THXOOXeaHCXOrO CeXTOpa AHTapKTHKH, Tpe 6 yiOIUHe npOBepKH. 

riO-BHUHMOMy, BHU HBJI^eTCB apXTO-6opeaJlbHO-TponH4eCXHM. OSHTaeT B MOpCKHX H 
COJIOHOBaTbIX Bouax. 

flaHHbie no reorpac|)H4ecxoMy pacnpocTpaHeHHio UHHOcJjjiarejmaT, oScyxcaaeMbix b 
H acToaiuen CTaTbe, npoTHBopenaT mhchhio T. B. KoHOBanoBOH (1992a) o tom, hto 
B 036yUHTeJIBMH «KpaCHbIX npHJIHBOB» oSbIHHO flBJHUOTCfl KQCMOnOJIHTHbie BHUbl. 3 t 0 
MHeHHe, nO-BHUHMOMy, OCHOBaHO Ha UOCTaTOHHO BOJIbHOH TpaKTOBKe TepMHHa «KOCMO- 
nojiHT» npH OTcyTCTBHH uaHHbix o reorpa^HnecKOM pacnpocTpaHeHHH £HHOc|)jiarejuiaT, 
Bbi3biBaioiuHX «xpacHbie npHJiHBbi», b nojiapHbix ofrnacTflx. IIpeucTaBjieHHbie b HacToamen 
CTaTbe uaHHbie noKa3MBaiOT, hto no xpaHHeii Mepe b yMepeHHbix Bouax 6 ojiee 50 % 
AHHo4)JiarejuiaT-B036yuHTejieH «xpacHbix npHJiHBOB» — TponH4ecxo-6opeajibHbie bhum. 
ripn 3tom He ynTeHbi CBeneHHfl o MHoroHHCJieHHbix TponHHecxHX h TponH4ecKo-6opeanb- 
Hbix BHuax H3 ponoB Alexandrium , Cochlodinium Schutt, Coolia Meunier, Dinophysis , 
Gambierdiscus Adachi et Fukuyo, Gonyaulax Dies., Gymnodinium , Noctiluca Suriray, 
Ostreopsis Schmidt, Pfiesteria Steidinger et Burkholder, Pheopolykrikos Chatton, Proro- 
centrum, Pyrodinium Plate h up. 

KpoMe DSP, PSP h VSP, o 6 cyxcnaeMbix b HacroaiueH CTaTbe, pa 3 JiHHaiOTC 5 i NSP, CFP 
h ASP. NSP (neurotoxic shellfish poisoning) — OTpaBjieHHe nenoBexa HeiipoToxcHHaMH 
MOJunocKOB, o 6 ycjiOBJieHO HexoTopbiMH BHuaMH UHHO^JiarejuiaT, Gymnodinium breve 
Davis h G. cf. breve. Co BpeMeHH o 6 HapyxceHHB NSP b 1987 r. 3 a 6 ojieBaHHe 6 buio 
3aperHCTpHpoBaHO Ha aTjiaHTHnecxoM noSepexcbe CIIIA h b Hoboh 3ejiaHUHH. CFP 
(ciguatera shellfish poisoning) — OTpaBjieHHe HejiOBexa HexoTopbiMH bhuumh TponHnec- 
khx KopajuioBbix pbi 6 BCJieucTBne HaKonneHHfl b tkbhbx pw 6 tokchhob, BbipaSaTbiBaeMbix 
6 eHT 0 CHbiMH BHuaMH uHHO^JiarejuiaT — Gambierdiscus toxicus Adachi et Fukuyo, 
Prorocentrum lima h bhuumh poua Ostreopsis. Ohh oSHTaiOT Ha cjioeBHiuax xpacHbix, 
6 ypbix h 3 ejieHbix MaxpocKonHHecKHx BonopocneH b xanecTBe anH^HTOB. Chmutomm CFP 
Moiyr npoHBjiHTbca b TeneHHe HecxojibKHX MecaueB h uaxce HecKOJibKHx JieT. ASP (amnesic 
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shellfish poisoning) — OTpaBJieHHe MOJunocKaMH, conpoBOxcAaiomeeca noTepen naMHTH. 
ripOHCXOAHT BCJie^CTBHe nOTpeGjieHHfl HeJIOBeKOM MOJU1IOCKOB, HaKanjIHBaiOmHX TOKCHHbl 
AHaTOMOBbix BO^opocjieH poAa Pseudo-nitzschia H. Perag. in H. et M. Perag. flBa BHAa, 
P. pseudodelicatissima (Hasle) Hasle h P. seriata (Cl.) H. Perag. in H. et M. Perag., 
o6HTaiOT B ApKTHKe H Cn 0 C 06 HbI Bbipa6aTbIBaTb TOKCHHHyiO OKaflaHKOByiO KHCJlOTy. 

riOHTH HHHerO He H3BeCTHO O MOpCKHX 6eHTOCHbIX BHflaX AHHO^JiarejTJiaT, 06 HTai 0 mHX 
B eBpa3HHCKOH ApKTHKe. MOXHO OXCHAaTb HaXOAKH ncaMM04)HJlbHbIX BHAOB, cnoco6Hbix 
Bbipa6aTbiBaTb tokchhbi. He TOJibKO MopcKHe, ho h npecHOBOAHbie AHHocjDJiarejuiaTbi 
cnoco6Hbi BbipaSaTbiBaTb tokchhbi. Pe3yjibTaTbi 3KcnepHMeHTOB noKa3ajiH, hto tokchh 
meHOflHHHH, coflepxamHHCH b KJieTKax Peridinium polonicum Wolosz., odHTaiomero b 
03epax EBponbi, A3hh h CeBepHOH AMepHKH, B 03 AeHCTByeT Ha pbi6 (Shimizu, 1987). 

OTKpbITHe H H3yneHHe CTpyKTypbl H CBOHCTB HOBbIX TOKCHHOB, BbmeJieHHbIX H3 KJieTOK 
MHKpoBOAopocjreH, npoAOJixcaeTca. 


McTOHHHKH HH(J)OpMaUIIH no BpejtHbIM H TOKCHHHbIM BOAOpOCJIHM 

KaK 6 biJio yKa3aHO, ocHOBHbie CBeACHna 06 opraHH3Max-B036yAHTejiax «KpacHbix 
npHJIHBOB» H HX TOKCHHHOCTH COflepXCaTCfl B TpyAaX Me^CAyHapOOTblX COBemaHHH. 
Pe3yjibTaTbi nccjieAOBaHHH mhothx cneunajincTOB cyMMHpoBaHbi b yneOHbix nocoOnax, 
CBOflKax h o 63 opHbix CTaTbax (Steidinger, 1983; Boalch, 1984; The biology..., 1987; 
Lassus, 1988; Larsen, Moestrup, 1989; Novel..., 1989; Red..., 1990; Shumway, 1990; 
Hallegraeff, 1991; Anderson, 1994; Hallegraeff, Bolch, 1992; Manual..., 1995, h Ap.). 
C 1992 r. MexcnpaBHTejibCTBeHHaa OKeaHorpacjwHecKaa komhcchh IOHECKO (Intergo- 
venmental Oceanographic Commission (IOC) of UNESCO) H 3 AaeT bccthhk «Hobocth o 
BpejtHbix BOAopocjiax» (Harmful Algae News. An IOC Newsleter on toxic algae and algal 
blooms. ISSN 0020—7918), KOTopbiH bmxoaht 2—4 pa 3 a b roA. Bccthhk AOCTyneH b 
Internet: http://www.unesco.org/ioc/news/newslet.htm. 

3a nocne^Hee jtecaTHJieTHe b HeKOTopbix CTpaHax He3aBHCHMO Apyr ot Apyra 6biJin 
co3flaHbi HaunoHajibHbie nporpaMMbi no «UBeTeHHio» Bpe^Hbix BOflopocjien. B 1987 r. 
MexcnpaBHTejibCTBeHHOH OKeaHorpacf)HHecKOH komhcchch IOHECKO 6buia ynpexc^eHa 
MexcflyHapoOTaa nporpaMMa no «uBeTeHHio» Bpe^Hbix BoaopocJieH — Harmful Algal 
Bloom (HAB) Programme. HecKOJibKO jieT Ha3au 6buio ynpexcAeHO MeacAyHapoAHoe 
oOutecTBO no H3yneHHK) «uBeTeHna» BpeAHbix BOAopocnen — International Society for 
the Study of Harmful Algal Blooms (ISSHAB). CnncoK ajtpecoB h CBeAeHna o 6onee neM 
500 yneHbix h MeHejpjcepax h3 56 cTpaH ony6jiHKOBaHbi b yKa3aTejre (Harmful algae: An 
international directory of specialists..., 1995), KOTopbiH Taxxce AOCTyneH b Internet: 
http://www.unesco.org/ioc/isisdb/html/habd.htm. B YHHBepcHTeTe KoneHrareHa (HaHHa) 
cymecTByeT HayHHbin h KOMMyHHKauHOHHbin ueHTp no H3yHeHHio BpeAHbix BOAopo- 
cjren — IOC Science and Communication Centre on Harmful Algae. UeHTp peryriapHO 
opraHH3yeT MexcAyHapoAHbie Kypcbi, o6ecneHHBaeT HACHTHcJjHKauHio BpeAHbix bhaob 
BOAopocnen, TpyAHO onpeAenaeMbix hjih Tpe6yiomHx npHMeHeHna cneunajibHbix mctoahk. 
B BeA^opACKOM HHCTHTyTe OKeaHorpacJjHH (KaHaAa) opraHH30BaHa cnyacGa paccbuiKH 
HHc})opMauHH o tokchhhom (f)HTonjiaHKTOHe no 3AeKTpoHHOH noHTe «Phycotoxins». 
Aapeca ajieKTpoHHOH noHTbi: Lists @scotia.dfo.ca, Silvert@scotia.dfo.ca. AApec b Inter¬ 
net: http://biomebio.dfo.ca/science/toxins.html. 3Ta cnyacOa MoxceT cj)yHKUHOHHpoBaTb KaK 
(J)opyM aj ia oOMeHa MHeHHaMH, nocTaHOBKH BonpocoB h nonyneHHH otbctob ot KOMne- 
TeHTHbix jthu. TaKxce pa6oTaeT MeacAyHapoAHaa cnyacGa HHcfiopMauHH h noMoiuH no 
«KpacHbiM npHAHBaM» — International Red Tide Information and Assistance Service 
(IRTAS). Ha 6a3e HHCTHTyra TaKCOHOMHHecKOH 300jiothh YHHBepcHTeTa AMCTepAaMa 
(HHAepnaHAbi) cymecTByeT 3KcnepTHbin ueHTp no TaKCOHOMnnecKHM onpeAeneHnaM (The 
Expert-Centre for Taxonomic Identification — ETI). KoMnbiOTepHaa nporpaMMa Linnae¬ 
us II, Bepcnfl 2.0, noAroTOBjieHHan ETI, b HacToamee BpeMa mnpoKO ncnojib 3 yeTca ajih 
C03AaHH« pernoHanbHbix 6aHKOB AaHHbix no onpeAeneHHbiM rpynnaM opraHH3MOB, bkjho- 
naa AHHOcfjJiarejmaTbi. Totobhtcb k BbixoAy Bepcna 3.0 3toh nporpaMMbi. B HacToamee 
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BpeMii HfleT opraHH3auna no o6T>e,aHHeHHK) ycnjinn mhothx axcnepTOB no p«,ay HanpaB- 
jieHHn: TponHHecKne nJiaHKTOHHbie flHHOc|)JiareJuiaTbi, HepHTHnecKHe GecnaHunpHbie ah- 
HO^JiarejuiaTbi n r p. (Gulledge, Faust, 1998). 3aHHTepecoBaHHbie Jinua npurjiamaiOTca k 
ycTaHOBJieHHio ccyrpyztHHHecTBa c ETI no aapeccy: info@eti.bio.uva.nl. 

B Pocchh nccnenoBaHHH no TaKcoHOMHH, amnorHH h 6 Horeorpacf)HH MopcKHx 
flHHOcfmarejuiaT npoBOj^Tca b KaMnaTCKOM HHCTHTyTe 3KOJioniH h npnpononojib30BaHHH 
flBO PAH (neTponaBJiOBCK-KaMHaTCKnn), HHCTHTyTe 6hojiothh Mopa flBO PAH (Bna- 
nnBOCTOK) h EoTaHHuecKOM HHCTHTyTe hm. B. JI. KoMapoBa PAH (CaHKT-neTep 6 ypr). 
KpoMe toto, MOpcKHe h npecHOBo^Hbie flHHOcJmarejuiaTbi HBJiaiOTca o6t>cktom nccjieno- 
BaHHH B HHCTHTyTe 60 TaHHKH HM. M. T. XOJIOnHOrO YKpaHHCKOH AKaaeMHH Hayx 
(KneB). 
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SUMMARY 

Data on the toxicity and geographical distribution of twenty-one potentially harmful and toxic 
dinoflagellate species found in the Eurasian Arctic seas are briefly summarized. The main types of 
seafood poisoning in humans produced by dinoflagellates are reviewed. Among reasons accounting 
for the global expansion of red tides, the dispersion of dinoflagellates with ships’ ballast water is 
discussed in more detail. Harmful and toxic dinoflagellates are assumed to be involuntarily introduced 
into the Russian Arctic seas. Sources of information on the red tide problem are given. 
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CTPYKTYPHAH OPrAHH3AHHa IIOKPOBOB CEMEHH 
B CEMEHCTBE RUB1ACEAE S. L.: PA3HOOBPA3HE, OEIQHE 
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CIIEHHAJIH3AU;Hfl 

T. A. FEDOTOVA. STRUCTURAL ORGANIZATION OF SEED COVER IN THE RUBIACEAE S. L.: 
DIVERSITY, GENERAL PATTERNS, TAXONOMICAL IMPLICATION, SPECIALIZATION 


HuioaceHbi pe3yjibTaTbi aHajiH3a CTpyKTypbi rciaBHbiM o6pa30M ccmchhoh xoxypbi (CK) b ceM. Rubiaceae. 
CK HBjiaeTCH aepHBaTOM HHTeryMeHTa ozmonoxpOBHoro ceMa3aaaTxa h b npouecce ({jopMHpoBaHHa HMeeT 
TCHH6HUHK) k coxpaHeHHio h cneuHajiH3auHH 3K30TecTajibHoro cjioh. rioKasano BnaoBoe (a Taxxce y 6ojiee 
KpynHbix TaxcoHOB) pa3Hoo6pa3He npH3HaKOB kjictok 3X30TecTbi (K3): o6pa30BaHHe (hjih OTcyTCTBHe) btophh- 
Hbix yTOJimeHHH h hx jioKajiH3auHH Ha xjictohhoh creHxe. Jtyia HexoTopbix TaxcoHOB onpeaejieHbi flHaraocTH- 
necKHe npH3HaKH. B npeaejiax 3K30TecTajibH0CTH BbiasaeHa rHCTOJionmecxaa Heo;wopo,aHocTb CK; OHa 
BKjiiOMaeT 2 CTpyKTypHbix acnexTa: pa3HOo6pa3He AHcjx^epeHUHauHH K3 h CTeneHb coxpaHHocTH BHyrpeHHHx 
cnoeB HHTeryMeHTa. BapnauHH b CTpyxType K3 h CK noaTBepayiaioTca xoHxpeTHbiMH npHMepaMH c yxa3aHHeM 
TaxcoHa. Onpe^ejieHbi ocHOBHbie BapnaHTbi opraHH3aitHH CK (l-cJioiiHaa 3X30TecrajibHaa, MHorocjioHHaa 
3X30Me30TecTajibHaa h 6eccrpyxTypHaa rnieHaaTaa ,ao iiojihoh yrpaTbi CK). B 3aBHCHMOCTH ot crrpyxTypbi 
3X30TecTajibHbix xneTox BbweneHbi THnbi noBepxH octh ceMeHH (anencTaa, 6yropHaiaa, aaeHCTO-SyropaaTaa h 
jiaxyHapHaa). ObHapyaceHO, mto cnetiHajiH3aiiHa CK CBH3aHa c Mop^ojiorHHecxHM thiiom iuioaa. OnHcaHbi 
3axoHOMepHocTH CTpoeHHa noxpoBOB y xpbuiaTbix, pyMHHHpoBaHHbix h naxHxajia3ajibHbix ceMBH h oco6chhocth 
hx BacxyjiapH3auHH. AaHHbie jiHTepaTypbi h co6cTBeHHbie HaS/noaeHHH oScyamaiOTca b cootbctctbhh c 
CHCTeMaMH ceMencTBa (Bremecamp, 1966; TaxTaaxcaH, 1987; Robbrecht, 1988a; Takhtajan, 1997). Oco6oe 
BHHMaHHe yaerceHo pa3Hoo6pa3Hio K3 h CK b xpynHbix TaxcoHOMHHecxnx noapa3fleaeHHax — nonceMencTBax 
b cpaBHeHHH CHCTeMbi C. B. E. Bremecamp (1966) h nocjieflHeii ee BepcHH E. Robbrecht (1988a). YTOHHeHa 
TepMHHOJionia. no xoMiuiexcy npH3HaxoB CK HeMHorae noaceMeiiCTBa oxa3biBaioTca oflHopozmbiMH, 6ojibuiHH- 
CTBO H3 HHX — IIOJIHMOp(J)HbI. 

KjuoHeBbie cnoBa: Rubiaceae , ceMeHHaa xoxcypa, 3X30Tecra, Me30TecTa, smtoTecTa, 3X30TecTajibHbie 
xjieTXH, nopbi, aHTHX^HHaabHaa (paanajibHaa) h nepHXJiHHanbHaa (TaHreHimajibHaa) ctchxh, pyMHHHpoBaHHbie 
h naxHxajia3ajibHbie ceMeHa, noBepxHocTb ceMeHH, cneuHajiH3aiuia, zmarHOCTHnecxHe npH3Haxn, TaxcoHOMHa. 

CeM. Rubiaceae Juss. — ooto H3 KpyimeHiiiHx cpe^H noiepbiTOceMeHHbix, oho 
BKjHonaeT b ce6a okojio 650 poaoB h 11 000 bh^ob, pacnpocTpaHeHHbix kocmohojihtho h 
OTHOCHlUHXCa K pa3HbIM XCH3HCHHbIM (J)OpMaM, no HHCJiy BHflOB 3aHHMaeT 4-e MeCTO nocjie 
Asteraceae , Orchidaceae , Fabaceae , onepeacaa naxce Poaceae (Mabberley, 1987; Rob¬ 
brecht, 1988a, 1993a; Takhtajan, 1997). MHorae npeflCTaBHTejiH Rubiaceae hmciot 
6onbuioe npaKTHHecKoe 3 HaneHHe (HanpHMep, BHflbi Coffea , Cinchona h ap.). CeMeHa 
Hpe3BbinaHHo pa3Hoo6pa3Hbi no pa3Mepy, (fiopMe, HajiH4Hio npH^aTKOB, oKpacxe, cxyjib- 
nType noBepxHOCTH, CTpoeHHio anaocnepMa h 3apoflbiiua, ceMeHHOH Koxcypbi h coneTaHHio 
3thx npH3HaKOB. HepeflKO k ceMeHHbiM noKpOBaM toepHBaTaM HHTeryMeHTOB) othocht 
pa3JiHHHOH npHpoflbi npanaTKH (apHJUiycbi h apHjuioHflbi, Kpbuibfl, nynKH bojiockob h ap.), 
KOTopbie onpeaejifliOT ocoGchhocth BHewHen Mopcj)OJiorHH ceMeHH (nojtpoOHee win 
KOHKpeTHbix TaxcoHOB cm.: Wunderlich, 1971; Robbrecht, 1988a). BMecTe c ceMeHHOH 
Koxcypoft pa3JiHHHoro npoHcxoxcfleHHfl TKaHH npnflaTKOB Moryr opraHHHecKH ynacTBOBaTb 
B (}70pMHp0BaHHH oOlItHX nOKpdBOB CeMeHH. 3Ta CBH3b (y CeMeHHbIX paCTeHHH) HeflOCTa- 
tohho ocBemeHa b jiHTepaType h HBjraeTca caMOCTO^TejibHOH, eme He pa3pa6oTaHHOH, 
MOpc{)OJiorHHecKOH npo6jieMOH CTpyKTypbi ceMeHH. Ochobhoh 3aaaneH HacTo^men pa6oTbi 
BBHJiocb o6o6meHHe h yroHHeHHe (HacKOJibKO 3to bo3MOxcho) JiHTepaTypHbix AaHHbix o 


2 EoTaHHHecKHH xypHan, N« 11, 1999 r. 
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CTpoeHHH nOKpOBOB CeMeHH, BblHBJieHHC pa3H006pa3HH H o6mHX 3aKOHOMepHOCTeH 
CTpyKTypbi ceMeHHOH xoxcypbi (CK), BbiaejieHHe jmarHocTHHecxHx npH3HaxoB h oueHxa 
hx 3HaneHHH b TaxcoHOMHH ceMewcTBa, a Taxxce oueHxa ypoBHew opraHH3auHH CK h ee 
cneuHajiH3auHH. 

CncTeMaTHKa ceMencTBa cjioxcHa h jjo chx nop oxoHHaTejibHo He pa3pa6oTaHa. 
HexoTopbie paHHHe h coBpeMeHHbie chctcmh BKjnonaiOT b ce6a jtocTaTOHHo cnopHbie h 
cSopHbie TaKCOHbi pa3Horo ypoBHH. Hapajty c flHarHOCTHnecxHMH npH3HaxaMH BereTaTHB- 
HblX OpraHOB, B TaKCOHOMHH CeMeHCTBa HCn0Jlb30BaJlHCb npH3HaKH penpOAyKTHBHOH 
C(|)epbl, B HaCTHOCTH OCOSeHHOCTH nOKpOBHbIX (3K30TeCTaJlbHbIx!) KJieTOK (K3) CK 

(Bremecamp, 1952, 1966; Verdcourt, 1958; Robbrecht, 1984, 1988a; Robbrecht, Puff 
1986; Ali, Robbrecht, 1991; Takhtajan, 1997, h ap.). K HacToameMy BpeMeHH HaxonjieH 
6ojibinoH MaTepnaji (jiHTepaTypHbix hctohhhkob okojio AByx cotch) o CTpoeHHH K3 h 
CK y MHoroHHCJieHHbix npejtCTaBHTejieH ceMencTBa, KOTopbiH HyamaeTca b ocMbicjieHHH 
h CHCTeMaTH3auHH. B npejyiaraeMOM o6o6meHHH uHTHpyiOTCH HaH6ojiee BaacHbie H3 hhx: 
nacTHbie HccjienoBaHHa no KOHKpeTHbiM TaxcoHaM (Robbrecht, 1985, 1988b; Robbrecht, 
Bridson, Deb, 1993; Robbrecht, Rohrhofer, Puff, 1993; Igersheim, Robbrecht, 1993; De 
Block, 1995; Puff, Buchner, 1998, h jtp.) h hctohhhkh, xapaKTepn3yiomHe Te hjih HHbie 
o6mne 3aK0H0MepH0CTH b CTpoeHHH CK ceMeHHbix pacTeHHH (Periasamy, 1962, 1965; 
Barthlott, 1981, 1984, h jtp.), a rnaBHbiM o6pa30M o6o6maiomHe h MOHorpa^HnecKHe 
TpyAbi, rae mojkho nonepnHyTb CBejteHHH no 3M6pnojiorHH, aHaTOMO-MopcjxuiorHHecKOMy 
CTpoeHHio miojtOB h ceMAH Rubiaceae b coneTaHHH c jtaHHbiMH cncTeMaTHKH (Schumann, 
1891; Netolitzky, 1926; Bremecamp, 1952, 1966; Singh, 1964; Verdcourt, 1958; Voughan, 
1970; Wunderlich, 1971; Corner, 1976; Robbrecht, 1988a, 1993a, b; Robbrecht, Puff, 
1986; Johri et al., 1992, h ap.). CymecTBeHHbiH BKJia.it b TaxcoHOMHio ceMeHCTBa bhocht 
(JiyHjtaMeHTajibHbie paGoTbi E. Robbrecht — MOHorpacJia ceM. Rubiaceae (Robbrecht, 
1984, 1985, 1986, 1987, 1988a, b, 1993a, b; Tirvengadum, Robbrecht, 1985; Robbrecht, 
Puff, 1986, h jtp.), nopaxcaiomne orpoMHbiM hhcjiom HCCJiejtOBaHHbix TaxcoHOB h ncnojib- 
3yeMbix npH3HaxoB BereTaTHBHOH h penpoayxTHBHOH cc})epbi. .Hjih cbohx CHCTeMaTHHecxHX 
nocTpoeHHH aBTopbi uiHpoxo Hcnojib3yiOT aHaTOMO-Mopc{)OJiorHHecKHe npH3Haxn njiojta h 
ceMeHH, h b nacTHOCTH CK. Bojibmoro BHHMaHHH GeccnopHO 3acjiyacHBaiOT ocHOBaTejibHbie 
HCCJiejtOBaHHH CHCTeMaTHKOB no KOHxpeTHbiM TaxcoHaM ceM. Rubiaceae (D. Bridson, 
S. Darvin, E. Petit, C. Puff, D. Tirvengadum h ap.), ccbijikh Ha hx pa6oTbi mo;kho HaiiTH 
b UHTHpyeMbix Tpyzjax h b MOHOipacJwH Robbrecht (1988a). HecMOTpa Ha o6hjihc 
jiHTepaTypHoro MaTepnajia no OTjtejibHbiM TaKcoHaM, b pa3HOH CTeneHH HCCJiejtOBaHHoro,, 
eme He cjioxcHJiocb o6mero npejtCTaBjieHHa o 3axoHOMepHOCTHX h pa3HOo6pa3HH CTpoeHHH 
noxpoBOB ceMHH Rubiaceae. Flo-pa3HOMy cTpyxTypa CK CBH3aHa c Mop^onornnecKHM 
THnoM njiojta, (JpopMHpOBaHHeM h pacnpocTpaHeHHeM jmacnopbi. 

PaHee ocymecTBJiajiHCb nonbiTXH CHCTeMaTH3HpoBaTb xoHxpeTHbie MopcJjojiorHHecxHe 
npH3HaxH «noBepxHOCTHbix» (3K30TecTajibHbix) KJieTOK CK ceM. Rubiaceae . Tax, 
C. E. B. Bremecamp (1952) pa3JiHHaji hx no CTeneHH yTOJimeHHa kjictohhoh o6ojiohkh 
(yTOJimeHHaa hjih TOHKOCTeHHaa), pa3Mepy nopHCTOCTH BHyrpeHHeH nepnxjiHHajibHOH 
CTeHKH (Bnc) (xpynHbie hjih ToneHHbie nopw 6a3ajibHOH ctchkh) h opneHTaitHH b 
npocTpaHCTBe aHTHKJiHHajibHbix CTeHox (AC) (npaMbie hjih H3BHJiHCTbie pajtHajibHbie 
CTeHKH). OTCyTCTBHe MeTOJtOB CKaHHpyiOmeH 3JieKTpOHHOH MHxpocxonHH (SEM) B TO 
BpeMH h Hcnojib30BaHHe TOJibKo CBeTOBoro MHxpocxona (LM) b oTAejibHbix cjiynaax 
npHBOjuuio k omnOxaM (BCJiejjcTBHe CBeTOonTHHecxHX hjijik)3hh) b onpejtejieHHH npnpojtbi 
TOHKHX H OHeHb MeJIKHX CTpyKTyp KJieTOHHOH 06OJIOHKH (HanpHMep, TOHeHHOH nopOBOCTH 
hjih MejibHaHinHX SyropxoB — 3epHHCTOCTH). 3to Memajio npaBHJibHOMy onncaHHio 
CTpyKTypbi noxpoBHbix xjieTox. nojiyneHHbiH c noMombio CBeTOBoro h sjiexTpoHHoro 
MHxpocxonoB 6ojibinoH MaTepnan no3BOJiHJi b o6meM BHjje KJiaccHcfwuHpoBaTb h yTOHHHTb 
ocodeHHocTH BTOpHHHbix yTOJimeHHH xjieTOHHbix o6ojionex 3K30TecTbi (cnjiomHbie H 
npepbiBHCTbie (jioxanbHbie) yrojimeHHH HFIC, AC h BFIC) rjiaBHbiM o6pa30M no hx (JiopMe 
h pacnojioxceHHio (nojtpoGHee cm.: Robbrecht, Puff, 1986; Robbrecht, 1988a). Flpu stom 
HMejiocb b BHjty, 4to c{)opMa h JioxajiH3auHH yrojimeHHH MOiyr MeHHTbca, a Ha BFIC 
ciuiouiHoro yTOJimeHHH o6mhho He pa3BHBaeTca (?) (TOJibxo nopucTaa BTopHHHaa 060- 
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jioHKa THna Cinchona — no: Bremecamp, 1952). rio3AHee 6ma oGHapyxceH h cnjiouiHOH 
mn yTOJimeHHH ( Bertiera ) (Robbrecht, Rohrhofer, Puff, 1993). lloxoxcHe ranbi btophh- 
Hbix yTOJimeHHH odoAonex KJieTOK 3K30TecTbi onHcaji F. Netolitzky (1926) b CBoen 
KJiaccHHecKon pa6oTe. YTOAineHne HapyxcHOH nepnxAHHaAbHOH (BHenmeH TaHreHunaAb- 
hoh, «KpbiuiH KJieTKH») cTeHKH (WIC) oh othocha k Resedaceae-THny. YTOJimeHne 
BHyTpeHHen nepnxAHHaAbHOH (BHyrpeHHeH TaHreHunajibHOH, «AHa kjictkh») ctchkh 
(BnC) — k Ericaceae-rany hjih Solanaceae-THny. OflHOBpeMeHHO BTopHHHoe yTOJimeHHe 
MoxceT («6pbi3xceHxoBHAHO») oxBaTbiBaTb aHTHKJiHHajibHyio (pa^najibHyio, 6oKOByio) ctch- 
xy (AC) 3K30TecTanbH0H xactxh h yMeHbinaTbCfl b ueHTpocTpeMHTejibHOM hjih ueHTpo- 
SexcHOM HanpaBJieHHax. 

B 3TOH CBX3H Heo 6 xOAHMO yTOHHeHHe HeKOTOpbIX TepMHHOAOTHHeCXHX npOTHBOpeHHH. 
B jiHTepaType, Tax hjih HHaue nocBameHHOH aHaTOMHHecxoMy onncaHHio CK Rubiaceae, 
TepMHH «3X30TecTa» (exotesta) ynoTpeGAaeTca ninpoxo, t. e. npHMeHHTejibHo x oAHOMy 
HJIH HeCXOJIbXHM HapyXCHbIM JtH(|)(|)epeHUHpOBaHHbIM (cneUH3JIH3HpOBaHHbIM) CJIOHM CK, 
coxpaHHBuiHM CBoe xjieTOHHoe CTpoeHne, a «3HAOTecTa» (endotesta) 03HanaeT coBoxyn- 
HOCTb Ae3HHTerpHpoBaHHbix BHyTpeHHHX cnoeB CK (HHTeryMeHTa) (Robbrecht, 1984, 
1986, 1988a, b, 1993b; Tirvengadum, Robbrecht, 1985; Robbrecht, Puff, 1986; De Block, 
1995, h ap.). riojtoGHoe ncnojib30BaHHe TepMHHOJiorHH E. Corner (1976), bo3moxcho, 
yjto 6 HO AAa onncaHHx 2 pa3JiHHHbix no coxpaHHocTH h AH(})(})epeHUHauHH xoMnjiexcoB 
TxaHH CK Rubiaceae , pa3BHBaioinHxcfl H 3 MHornx (Hecxojibxnx) cjioeB HHTeryMeHTa: 
3K30TecTajibHoro, coxpaHHiomero cboio xjieTOHHyio CTpyxTypy, h 3HAOTecTajibHoro, 
cxcaToro h GeccTpyxTypHoro. OjtHaxo BpaA jih oho onpaBjtaHO aaa onncaHHa ceMeHHOH 
xoxcypbi noxpbiToceMeHHbix b uejiOM (BecbMa pa3HOo6pa3Hoir no CBoeii rHCTOJiorHH h 
AH(|)c|)epeHUHauHH HHTeryMeHTajibHbix cjioeB), Tax xax He OTpaxcaeT nponcxoxcAeHHa 
(npnpojtbi) 3autHTHoro MexaHHuecxoro CAoa. no stoh npHHHHe xapaxTepHCTnxa CK b 
HaCTOHmeH pa 6 oTe npHBOAHTCa B COOTBeTCTBHH C TpajtHUHOHHOH COBpeMeHHOH TepMHHO- 
AorHeir, BBejteHHOH Corner (1976), ejtHHOH aaa TaxcoHOB c ABynoxpoBHbiMH h OAHonox- 
PObhmmh ceMX3anaTxaMH. CeMeHHyio xoxcypy nocAeAHHX Ha 3 biBaeM tcctoh (testa), 
a TpaHCCjjOpMHpOBaHHblH H3 HapyXCHOH SnHJtepMbl XJieTOHHblH CJIOH 3K30TeCTaJIbHbIM 
(exotestal) hjih 3K30TecT0H (exotesta), paBHo xax h TepMHH 3HA0TecTa (endotesta) 
OTHOCHM (! TOAbK,o) X ejTHHCTBeHHOMy CJIOIO XJieTOX, AHCjxjjepeHUHpOBaHHOMy H3 BHyrpeH- 
Hen snnjiepMbi HapyxcHoro hjih ejtHHCTBeHHoro HHTeryMeHTa, xax y ceMa3anaTXOB ceM. Ru¬ 
biaceae (Corner, 1976; CpaBHHTeAbHaa..., 1985, 1988, 1991, 1992, 1996; flaHHJioBa, 
KnpnHHHHxoB, 1985; flaHHjioBa h jtp., 1990; OejtoTOBa, ApjtxcaHOBa, 1992; Danilova et 
al., 1995; OejtoTOBa, 1996, 1997; flaHHjiOBa, 1997 h jtp.). 

OcoGeHHocTH cTpoeHHH 3K30TecTbi. FlpeACTaBHTeAH ceM. Rubiaceae o6jiajtaiOT oaho- 
nOXpOBHblMH CeMH3aHaTXaMH o6bIHHO C MOmHbIM MHOrOCJIOHHbIM HHTeiyMeHTOM. Hapyxc- 
Haa snHAepMa, xax npaBHJio, coxpaHaeT cboio xjieTOHHyio CTpyxTypy h AH^epeHunpyeTca 
b cneuHajiH3HpoBaHHbiH 3amHTHbiH MexaHHnecxHH cjioh — 3X30TecTy. CeMeHa, HMeiomne 
Taxyio 3X30TecTy, Ha3biBaiOTca 3X30TecTajibHbiMH. OcTaJibHbie cjioh nouTH Bcema ocraiOT- 
ca HecneunajiH3HpoBaHHbiMH h b pa3Hoii cfeneHH oOjiHTepnpoBaHHbiMH, ho peAxo 
nacTHHHO AH(J)(J)epeHUHpyK)Tca (Netolitzky, 1926; Bremecamp, 1952, 1966; Verdcourt, 
1958; Singh, 1964; Wunderlich, 1971; Corner, 1976; Robbrecht, Puff, 1986; Robbrecht, 
1988a; Johri et al., 1992; Puff, Buchner, 1998, h Ap.)« OneBHAHO, hto BaxcHeihiiHe 
AHarHocTHHecxne npH3Haxn hco6xoahmo HcxaTb b cTpyxType 3X30TecTbi. 

Mop4)OAorHHecxoe pa 3 HOo 6 pa 3 He XJieTOX 3X30TecTbi (K3) CBa3aHO c (jjopMon, pa3Me- 
paMH, pacnonoxceHHeM h onpeAeneHHOH AH^epeHUHpoBXOH btophhhmx yroAmeHHH 
o6oaohxh. Becb xoMnnexc nepeHHcneHHbix npH 3 HaxoB asnaeTca xoHCTaHTHbiM ajia BHAa 
h oTpaxcaeT BHAOByio cneun(})Hxy cTpyxTypbi 3X30TecTbi. K3 ocTaiOTca 6 onee hjih MeHee 
TOHXOCTeHHbIMH HAH HaCTO pa3BHBaiOT CHAbHO yTOAmeHHbie BTOpHHHbie 060 AOAXH, 
xoTopbie Hepeaxo HHxpycTHpyiOTca ahthhhom h pacTHTenbHbiMH nnrMeHTaMH (TaHHHa- 
mh). OSbiHHo o6oaohxh noABepxceHbi AHiiib nacTHHHOMy h noxaAbHOMy yroAmeHHio; 
pacnoAoxceHHe yTonmeHHH Hpe3BbinaHHO BapbHpyeT. Ohh yxpeiuiaiOT bcio xneTOHHyio 
oGoAOHxy ueAHxoM hah oTXAaAWBaiOTca TOAbxo b onpeAeAeHHbix ee ynacTxax, a name Ha 
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BHyTpeHHew nepnxjiHHanbHOH (BnC) h aHTHKJiHHanbHbix (AC) cTeHKax. Pa3JiHHHbie no 
cfiopMe n pncyHKy BTopnHHbie yTOJimeHHH BnC h AC xapaxTepn3yiOT 3X30TecTanbHbiH 
cjioh CK MHornx poxiOB (HanpnMep, Appunia , Bertiera , Cinchona , Gardenia , Guettarda, 
Morinda, Randia h xip.)> b to BpeMH xax HapyxcHan nepnxjiHHaiibHaH cTeHKa (HIIC) 
ocTaeTca HeyTOJimeHHOH. noxioGHbie Bapnaunn Moiyr BCTpenaTbcn Ha ypoBHe po.ua: Tax, 
y Gardenia jovis-tonantis yTOJimeHHan BIIC c nopaMH (Verdcourt, 1958), y G. florida 
yTOJimeHHfl b ochobhom o6pa3yiOTCH Ha cTbixe BHC h AC, b to BpeMH xax HIIC y sthx 
2 bhjiob BecbMa TOHxaa b OTJinqne ot TpeTbero BHxia — G. thunbergi c yTOJimeHHbiMH 
HnC (Netolitzky, 1926). EecnopnxiOHHo pacnojioxceHHbie H3BHJiHCTbie b BH,ae nonoc 
yTOJimeHHH BnC h AC hmciotch y Guettarda , ceTnaTbie h xpynHonopncTbie — y Cinchona 
(Netolitzky, 1926; Bremecamp, 1952, 1966; Verdcourt, 1958; Corner, 1976, h xip.)> 
napajmejibHO yxyiHHeHHbie — y Morinda , ceTnaTbie — y Appunia (Hayden, Dwyer, 1969). 
Peace BCTpenaioTCH ceMeHa c yTOJimeHHbiMH HnC (Belonophora coriacea, Diplospora 
dubia, Tarenna pavettoides h xip.) hjih b coneTaHHH c yTOJimeHHHMH Ha AC (T. pavettoides) 
h BnC (Alibertia acuminata, Gleasonia uaupensis, Platycarpum orinocense). ripHMepoB 
yTOJimeHHfl AC y K3 oneHb mhoto (Cremaspora trifplia, Paragenipa lancifolia, Uncaria 
quianensis h xip.) (Rogers, 1984; Robbrecht, Puff, 1986; Robbrecht,1988a). OTMenaeTcn, 
hto xojibnaTbie yTonmeHHH b 3X30TecTaiibH0M cnoe CK THnnHHbi xuih nopnjjxa Gentianales 
h oGHapyaceHbi y Rubiaceae (Bouman, Schier, 1979). Kraussia floribunda, Rothmannia 
hispida (Robbrecht, Puff, 1986), bhxim Lerchea, Oldenlandia (Bremecamp, 1952; Farooq, 
1953; Shivaramiah, Sankara Rao, 1977), Borreria hispida (Farooq, 1952), Galium aparine, 
Rubia tinctorum (Harz, 1885; Netolitzky, 1926), R. cordifolia (Harz, 1885; Venkates- 
warlu, Rao, 1958) h xip. xapaxTepn3yioTCH TOHxocTeHHOH (napeHXHMaT03Hon) 3X30TecT0H. 
Pa3HOo6pa3ne b MopcfjojiorHH K3, BXJiKmiomee BapbupoBaHne cjjopMbi, o6pa30BaHne 
BTopnHHbix yTOJimeHHH h JioxajiH3auHio Ha onpeflejieHHbix CTeHxax, oTpaxcaeTcn Ha 
cxyjibnType noBepxHOCTH ceMeHH. HMeiomeecn pa3HOo6pa3ne yTOJimeHHH yxa3biBaeT Ha 
B03MoacHOCTb CTpyxTypHbix coneTaHHH. HanGojiee nacTo BCTpenaiOTCH xoMGnHauHH c 
yTOJimeHHbiMH BnC h AC (h tohxoh HnC) hjih TOJibxo AC. B stom cjiynae (JjopMHpyeTCH 
opHaMeHTHpoBaHHaa HHenera h noBepxHOCTb ceMeHH. flpyron, peace BCTpenaiomHHCH 
BapnaHT CBH3aH c BbinyxjibiM yTOJimeHHeM HnC hjih b coneTaHHH c yTOJimeHneM Ha AC — 
noBepxHOCTb oxa3biBaeTcn 3ax0H0MepH0 GyropnaTOH. 3 to He npoTHBopenHT ochobhmm 
TH naM yTOJimeHHH xjieTOx MexaHHHecxoro cjioh CK (Resedaceae-, Ericaceae-, Solana- 
ceae-TnnaM), BbmejieHHbiM F. Netolitzky (1926). HacTO yTOJimeHHH xjieTOHHOH oGojiohxh 
H epaBHOMepHbi no TOJinmHe, hto Taxace bjihhct Ha pejibecJ) noBepxHOCTH ceMeHH. 

nOJIOCTH XJieTOX 3X30TeCTbI, He3aBHCHMO OT XapaXTepa yTOJimeHHH H nopHCTOCTH 
oGojionex, Moiyr axxyMyjinpoBaTb flyGnjibHbie BemecTBa — TaHHHbi (cf)jio6a(|)eHbi h 
(J)HTOM ejiaHHHbl), XOTOpbie HaxanjIHBaiOTCH yxce Ha paHHHX CTajtHHX pa3BHTHH H BMecTe c 
HHXpyCTHpOBaHHbIMH oGoJIOHXaMH oGyCJIOBJIHBaiOT TeMHblH (xOpHHHeBblH H HepHblH) IJBeT 
ceMeHH. HHorxia nnrMeHTauHH 3X30TecTbi npmjaeTCH Gojibmoe CHCTeMaTHHecxoe 3HaneHHe 
Hapn,ay co CTpyxTypoH noBepxHOCTH («TexcTypon») xjieTOHHbix oGojionex (Hayden, 
Dwyer, 1968). IlHrMeHTauHH 3X30TecTbi mnpoxo pacnpocTpaHeHa cpejm MHoronHCJieHHbix 
npexicTaBHTejieH c pyMHHHpoBaHHbiM ( Lamprothamnus, Pouchetia, Tarenna h ,ap.) (Peri- 
asamy, Parameswaran, 1965; Robbrecht, Puff, 1986, h xip.) h HepyMHHHpoBaHHbiM 
(Borreria, Dictyandra, Diplospora, Galium, Hydrophyllax, Leptactina, Oldenlandia, 
Rubia Hup.) TnnoM ceMeHH (Harz, 1885; Farooq, 1952, 1953; Siddiqui, Siddiqui, 1968a, b; 
Robbrecht, 1984; Ali, Robbrecht, 1991, h xip.). HacTO TaHHHbi axxyMyjinpyiOTCH b 
xjieTxax TOHxocTeHHOH 3X30TecTbi ( Diplospora, Tricalysia h xip.) (Robbrecht, 1985, 1987 
h ap.). 

flHMOp(J)H3M H nOJIHMOp(J)H3M KJieTOK 3K30TeCTbI B 3peJ10M CeMeHH. OGbIHHO OCHOB- 
Han Macca xjieTOx 3X30TecTbi (ocHOBHbie K3) HMeeT oxiHHaxoByio CTpyxTypy no Been 
noBepxHOCTH («Hxipa», Tejia) ceMeHH. OxiHaxo BCTpenaioTCH poxibi ( Coffea, Duroia, 
Kailarsenia, Pleiocoryne h xip.)> bhxih xoTopbix oTJiHHaiOTCH MopcJjojiorHHecxoH HeoxiHO- 
poxiHOCTbio ocHOBHbix K3 hjih K3 b onpexiejieHHbix nacTHX ceMeHH (panoH pyGnnxa, 
MHxponnjie, pac|)e, aHTHpacJje, npepacJjajibHan nacTb, jxopcajibHan, BeHTpajibHan CTopoHbi h 
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iip.). HeOflHOpOflHOCTb OCHOBHbIX K3 HBJIHeTCH BHflOBbIM npH3HaKOM. CymeCTByeT TOHXa 
3peHH5I, HTO OflHOH H3 npHHHH B03HHKH0BCHHH nOJIHMOpcf)H3Ma B CTpyKType 3X30TeCTbI 
aBJiaeTCfl jiOKanbHoe MexaHnnecxoe xiaBjieHHe pacTymero SHjjocnepMa (Robbrecht, 1988a). 
B nacrax ceMeHH, r^e jjaBjieHHe cjiaGee (Ha peGpax, rpeGHJix, BbiCTynax, pyMHHaunoHHbix 
cxjiajtxax), K3, xa k npaBHJio, BbiTjmyTbi aHTHKJiHHajibHO, h Jiynme coxpaHJiiOTCJi BHyT- 
peHHHe cjioh HHTeryMeHTa. ELnocxHe hjth H30jmaMeTpHHecxHe ocHOBHbie K3 Gjinace k 
panoHy pyGnnxa nocTeneHHO CMeHJiioTCJi KJieTKaMH 3K30TecTbi, aHTHKJiHHajibHO BbiTJiHy- 
twmh (BMecTe c yTOJimeHHHMH Ha AC) He3HanHTejibHO ( Ixoroideae , Gardenieae : Duroia , 
Pleiocoryne , Kailarsenia h up.), CHJibHO — no nannca^Hbix (MajibnHrneBbix) KJieTOK 
( Cinchonoideae: Henriquezieae\ Rubioideae: Spermacoceae) hjth xiaace no nanHJiJi03Hbix 
h TpHXOMono,ao6Hbix ( Hillioideae: Hillieae, Hillia). B uejiOM TOHKOCTeHHbie H30jtHaMeT- 
pHnecKHe K3 Pleiocoryne fernandensis Gjinace k pyGnnxy pa3BHBaK)T MomHbie cf)H6po3Hbie 
yTOJimeHHH y ocHOBaHHJi AC. TaHreHunajibHO ynjiomeHHbie K3 ceMeHH Tarenna pavet - 
toides okojio pyGnnxa BbiTJirHBaioTCJi uo najmcauHbix h xpoMe yTOJimeHHH Ha HnC 
ilonojiHHTejibHO pa3BHBaK)T yTOJimeHHH Ha AC. HHorua oGojiohxh kjictok b panoHe 
pyGnnxa b otjihhhc ot ocHOBHbix K3 CHJibHO ymnmaioTCJi (Euclinia longiflora). Ha 
peGpax y njiocKHx ccmhh K3 BbiTJirHBaioTCJi paunanbHO h ouHOBpeMeHHO oGpa3yioT 
yTOJimeHHH Ha AC, b to BpeMJi xax Ha jiaTepanbHbix ynjiomeHHbix CTopoHax ceMeHH ohh 
HH 3xne, c MaccHBHbiMH yTOJimeHHJiMH jiHUib y ocHOBaHHH CTeHOx ( Cinchonoideae: 
Uncaria quianensis\ Ixoroideae , Gardenieae : Duroia genipoides , Kailarsenia tentaculata) 
(Robbrecht, Puff, 1986). flnMopcf)H3M xjieTox 3X30TecTbi nacTO HaGjnouaeTCJi y bhjjob c 
pyMHHHpoBaHHOH CK; K3, ynacTByioiUHe b o6pa30BaHHH cxjiauox, HeounHaxoBbi no 
pa3Mepy (. Nargedia macrocarpa , Tarenna pavettoides h up.) (Tirvengadum, Robbrecht, 
1985, h up.). HaxoHeu, HeouHopouHOCTb K3 GbiBaeT CBjnaHa c pa3HbiM aHTHXJiHHajibHbiM 
yjUiHHeHneM AC (cTeneHbio nanncauHOCTn) y CMeacHbix xjieTox h oGpa30BaHneM BbicTynoB 
Ha noBepxHOCTH ceMeHH ( Urophylloideae : Pauridiantha callicarpoides). 

MopcjDOjiorHHecxaH reTeporeHHOCTb ochobhhx 3X30TecTajibHbix xjieTox, He CBjnaHHaa 
c nojioxceHHeM Ha ceMeHH, xapaxTepH3yeT, HanpHMep, pou Coffea ( C . arabica , C. cane- 
phora , C. liberica, C. stenophylla). B 3pejion CK C. arabica HaGjnouaeTCJi uHMopcf)H3M 
K3, npejrcTaBjieHHbiH MexaHnnecxHMH h napeHXHMHbiMH 3JieMeHTaMH (Netolitzky, 1926; 
Voughan, 1970; Robbrecht, Puff, 1986, h up.)- MexaHHnecxne BepeTeHOBHUHbie xjieTxn 
pacnojioxceHbi rpynnaMH 3axoHOMepHO no 2 hjih Gojiee, c yrojnueHHbiMH h oupeBecHeB- 
UIHMH nopHCTbIMH oGoJIOHXaMH, BbITHHyTbIMH TaHreHunajibHO nOBepXHOCTH, H HanoMHHa- 
K)T Cf)H6p03Hbie BOJIOXHa HJIH XaMeHHCTbie XJieTXH, eCJIH XOHUbI HX BeTBHTCH. MeXCUy 
MexaHHHecxHMH xjieTxaMH pacnojiarax)TCH no-pa3HOMy BbromyTbie h cuaBJieHHbie, nac- 
THHHO oGjIHTepnpOBaHHbie TOHXOCTeHHbie K3. HhCJIO BXJIKDHeHHbIX B rpynnbl BOJIOXHHC- 
twx xjieTox, hx cfiopMa, xapaxTep nopncTOCTH BnuocneuncfiHHHbi (Frohner, 1898; Voug¬ 
han, 1970; Robbrecht, Puff, 1986, h up.)* BojioxHHCTbie 3JieMeHTbi C. arabica oGHapy- 
jcHBaioT 3HaHHTejibHbie BapnauHH b jyiHHe (ot 160 no 600 mxm) h cTeneHH pa3BeTBjieHHH. 
Hx yTOJimeHHbie h jiHrHHcjmuHpoBaHHbie ctchxh oGjiauaioT HeouHHaxoBbiMH no pa3Mepy, 
HacTbiMH xocmmh nopaMH. CymecTByeT MHeHne, hto Bee K3 CK Coffea npoxouflT cTaunio 
cxjiepncfiHxauHH, a Ha no3UHnx 3Tanax pa3BHTHH ceMeHH b cbh3h c poctom suuocnepMa 
nacTb hx TepaeT yTOJimeHHH oGojionex (Chevalier, 1947, uht. no: Robbrecht, Puff, 1986). 

OcoGeHHocra cTpoeHHH 3K30TecTajibHbix KJieTOK b nouceMencTBax Rubiaceae . B 

onncaHHH pa3uena cjjaxTHHecxnn MaTepnan H3JiaraeTCH b cootbctctbhh c chctcmoh 
C. Bremecamp (1966) h A. JI. TaxTajtxcaHa (1987). 

1. IlojiceMeHCTBO Cinchonoideae. IIojiHroHajibHbie H30jiHaMeTpHHecxHe hjih 
npo3eHXHMHbie b njiaHe 3X30TecTanbHbie XJieTXH oGjiajiaKDT oneHb xpynHbiMH nopaMH Ha 
yTOJiuteHHbix BnC, hto HBJiaeTCH rjiaBHOH oTJiHHHTejibHOH ocoGeHHOCTbio CK jtaHHoro 
TaxcoHa. OopMa, pacnojioaceHHe h b MeHbineH CTeneHH pa3Mepbi (b uejiOM xpynHbix) nop 
BapbnpyiOT Ha ypoBHe TpnG h pojiOB h xoppejinpyxiT c cfiopMOH K3. Tax, nopbi 
npeHMymecTBeHHo oxpymbie ( Rondeletia correifolia , R. odorata , Uncaria quianensis h 
up.) hjih, peace, ymoBarae ( Cinchona cordifolia , C. officinalis). Y nojiaBjifliomero 
6 ojibiHHHCTBa H3yneHHbix bhjiob c H30jmaMeTpHHecxHMH K3 nopbi pacnojioaceHbi Gecno- 
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pflflOHHO H oSbIHHO TCM HJIOTHee, HeM OHH MeJlbHe. IIO^o6Haa 3aKOHOMepHOCTb KaK 
npH3HaK npoaBJiaeTca Ha ypoBHe TpH6bi ( Rondeletieae, Sipaneeae) h Bcer^a y poAa 
Rondeletia ( R. correifolia, R. odorata). MHoroHHCJieHHbie h othochtcjibho MejiKHe nopw 
Limnosipanea schomburgkii OTJiHHaiOT stot bha ot bhaob Sipanea biflora h S. hispida 
(i Sipaneeae ) c nopaMH HeMHoroHHcneHHbiMH h KpynHbiMH. Ilopbi npo3eHXHMHbix no 
4>opMe KJieTOK 3K30TecTbi pacnojioaceHbi b npoAOJibHbix pa^ax (Eleagia (= Elaeagia) utilis) 
hjih coSpaHbi b oahh paA ( Sabiceeae: Sabicea aspera\ nacTHHHO Cinchoneae: Uncaria 
quianensis). flpyraM cymecTBeHHbiM npH3HaxoM K3 b stom noAceMeiiCTBe abjiactca 
yTOJimeHHe AC, o6hhho 6 e3 nop: b SojibuiHHCTBe cjiynaeB oho BecbMa 3HanHTejibHO 
(Isertia coccinea, Rondeletia correifolia, Sipanea biflora h Ap.)> ji0KajiH30BaH0 6jmace k 
BTC ( Cinchona ledgeriana, Uncaria officinalis) hjih 3 aHHMaeT AC ucjihkom ( Uncaria 
quianensis). BcTpenaiOTca bham c 6yropnaTbiMH yTOJimeHHaMH oSojiohkh MeacAy nopaMH 
(Limnosipanea schomburgkii, Sipanea hispida h Ap.) (Sipaneeae), HHorfla AOBOAbHO 
nacTbiMH (Isertia coccinea) (Mussaendeae). 

2. riojiceMeHCTBO Urophylloideae. 3K30TecTajibHbie kjictkh c yrojimeHHbiMH 
Bnc h AC, b to BpeMB Kax Hnc ocTaiOTca tohkhmh (tph6m Pauridiantheae, Simireae, 
Urophylleae h Ap.)- OopMa kjictok nonHroHajibHaa, H30AHaMeTpHHecKaa hjih cjienca 
BbiTHHyTaa. CymecTBeHHbiM otjihhhcm K3 aBjiaeTca orpoMHoe hhcjio mcjikhx ToneHHbix 
nop C y3KHMH KaHaJiaMH, npOHH3bIBaiOmHMH TOJICTbie BTOpHHHbie oSojiohkh BI1C H AC. 
MHoxcecTBO TaKHx nop MOXceT Ji0KajiH30BaTbca TOJibKo Ha BITC (poAbi Tpn6bi Ophiorrhi¬ 
zeae', Pauridiantheae: Pauridiantha callicarpoides, P. rubra ; Simireae: Sickingia (=Simi- 
ra) tinctoria; Urophylleae: Urophyllum arboreum ), peace h Ha AC (Urophylleae: Ma- 
schalocorymbus corymbosus\ Pauridiantheae: Pampletantha viridiflora, Pauridiantha 
pyramidata). TojmmHa BTopHHHbix o6ojiohck, pa3Mepbi h njioTHocTb nopoBbix KaHaJioB 
BapbnpyioT b npejiejiax Tpn6bi (Pauridiantheae, Urophylleae) hjih coxpaHaiOTca nocroaH- 
hmmh (Ophiorrhizeae: Ophiorrhiza nerterifolia, Spiradiclis caespitosa, Virectaria multi¬ 
flora). BcTpenaiOTCfl bham c oneHb tojictbimh (Pampletantha viridiflora, Maschalocorym- 
bus corymbosus) h tohkhmh (Pauridiantha pyramidata, Sickingia tinctoria, Urophyllum 
arboreum) BTOpHHHbiMH CTeHKaMH, c HecKOJibKO yBejmneHHbiMH (Pauridiantha rubra) 
hjih oneHb MejiKHMH h nacTbiMH (Pauridiantha pyramidata, Sickingia tinktoria, Urophyl¬ 
lum arboreum) nopaMH. B othoujchhh yrojimcHHa o6ojiohck h xapaKTepa nopncTOCTH 
poAa Tpn6bi Ophiorrhizeae nopa3HTejibHO cxoahm, ecjin He npHHHMaTb bo BHHMaHHe 
cjjopMy K3, KOTopaa HMeeT Bee nepexoAbi ot MHoroyrojibHO-H30AHaMeTpHHecKOH (Ophiorrhi¬ 
za nerterifolia) ao npo3eHXHMHoii (Virectaria multiflora) (Bremecamp, 1952). TaKCOHOMH- 
necKoe nojioaceHHe Tpn6 Simireae h Ophiorrhizeae He onpeACJieHO OKOHHaTejibHO (Robbrecht, 
1988a). B CTpyKType K3 sthx Tpn6 b uejiOM HeT pe3KHx paajiHHHH, KpoMe ruiOTHocTH nop 
Ha BIlC h AonojiHHTejibHbix 6yropHaTbix o6pa30BaHHH y Ophiorrhizeae. 

3. noAceMeiicTBO Pomazotoideae (c cahhctbchhoh tph6oh Pomazoteae). 
Ochobhmm h o6ihhm npH3HaKOM 3K30TecTajibHbix KJieTOK aBjiaeTca cjia6oe yrojimeHHe hx 
oSojioneK (Lerchea, Oldenlandia, Pomasota) (Bremecamp, 1952; Farooq, 1953; Shivara- 
miah, Sancara Rao, 1977, h Ap.)* npn stom AC MOiyr 6biTb npaMbiMH (Lerchea 
longicauda, MHonie bham Oldenlandia, Pomasota scabiosiflora) hjih boahhcto-H3bhjihc- 
tmmh (Oldenlandia capensis, O. cephalotes, O. corymbosa, O. verticillata), a BnC — 
nopncTbiMH ah6o nopHCTbiMH h 6 opOAaBHaTO-6yropHaTbiMH OAHOBpeMeHHO (Lerchea 
longicauda, bham Oldenlandia, Pomazota scabiosiflora), jih6o 6 e3 bhahmmx nop (?) 
(Oldenlandia). 3anojraeHHe nojiocTH K3 TaHHHaMH b 3 penoH CK — nacToe aBJieHHe y 
npeACTaBHTeneH Oldenlandia. flocTaTOHHO nojmo H3yneH poA Oldenlandia (6ojiee 
30 bhaob), y KOToporo HaSmoAaioTca Bee nepexoAbi b opHeHTauHH AC ot npaMoii ao 
h3bhahctoh (Oldenlandia cephalotes, O. greenwayi, O. microcarpa, O. rupicola h Ap.); 
CTpoeHHe o6oaohkh h ee nopncTocTb y OTAejibHbix bhaob CTpyKTypHO coneTaiOTca b 
pa3JiHHHbix KOMOHHauHax. Y H3yHeHHbix bhaob Lerchea h Pomazota HaSjiiOAaiOTca 
yTonmeHHa Ha BnC b bhac 6 yropKOB. ByropnaTbie BnC b Tpn6e Pomazoteae (Breme¬ 
camp, 1952, 1966), B03M05KH0, roMOAorHHHbi nopncTbiM CTeHKaM Isertieae noAceMeiiCTBa 
Cinchonoideae (Robbrecht, 1988a), hto, no-BHAHMOMy, Tpe6yeT AonojiHHTejibHoro aHa- 
jiH3a. 
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4. IloflceMeHCTBo Gleasonioideae. Y poxia Gleasonia (BbmejieHHoro b paHr 
caMocTOBTejibHoro noaceMencTBa) 3K30TecTajibHbie kjictkh HMeiOT KpynHoceTHaTbie bto- 
pHHHbie yTOJimeHHH Ha BFIC h AC (G. duidiana , G. uaupensis) h o6uiHpHbie ynacTKH 
HeyTOJimeHHOH nepBHHHOH o6ojiohkh, KOTopbie moxho CHHTaTb roMOJioraHHbiMH Kpyn- 
hwm nopaM. Y G. macrocalyx , b otjihhhc ot 2 yKa3aHHbix bhaob yrojimeHHH K3 
HepaBHOMepHbi (Bremecamp, 1952). Y 6jih3khx k Gleasonia poaoB Henriquezia h 
Platycarpum yTOJimeHHa Taoce KpynHoceTHaTbie, ho HecKOjibKO hhoto pncyHKa ( Henri¬ 
quezia verticillata, Platycarpum orinocense ), 6 oJiee cxojmoro Mexmy co6oii. Y Gleasonia 
h Platycarpum (Rogers, 1984) Moryr yTOjimaTbCfl eme h HIIC: y Platycarpum orinocense 
ohh nannjuio3Ho BbiTHHyTbi, c tohkhmh nepeKpeujHBaiomHMHCfl noJiocKaMH yTOJimeHHH 
Ha BepuiHHax. 

5. IloflceMeHCTBO Guettardoideae. Tpynna pojiCTBa «Guettardoideae» c 
Tpn6aMH Alberteae , Cephalantheae , Guettardeae h np. (Robbrecht, 1988a) HMeeT TOHKyio 
CK c napeHXHMaT 03 HbiMH K3 (6ojibinaa nacTb nepBHHHOH o6ojiohkh KOTopbix He 
yrojimeHa). BTopHHHbie yTOJimeHHB tohkhc, H35mmbie h pa3BHBaiOTCfl npeHMymecTBeHHO 
Ha BnC {Alberteae) hjih Ha BFIC h AC ojmoBpeMeHHO ( Cephalantheae ), hjih TOJibKO Ha 
AC ( Guettardeae ). Y Cephalanthus occidentalis K3 ruiocKHe, ynuiHHeHHOH (jiopMbi, c 
yTOJimeHHBMH 6e3 nop Ha AC h tohkhm KpynHoceTHaTbiM yTOJimeHHeM BIIC, Hepeayio- 
LUHMCfl c o6uiHpHbiMH ynacTxaMH HeyTOJimeHHOH o6ojiohkh. HnC o6mhho tohkhc. 
OTMeneHbi yTOJimeHHbie 6e3 KaKHX-Jin6o apyrax CTpyKTyp oSojiohkh K3 y pojia Timonius 
{Guettardeae ) (Wunderlich, 1971). 

6 . FIoflceMeHCTBO Ixoroideae. CK Hpe3BbinaHHO pa3Hoo6pa3Ha, h He TOJibKO 
no CTpyKType 3K30TecTajibHoro cjioji. K3 c yTOJimeHHHMH Ha BIIC, HIIC h AC b pa3Hbix 
KOM6nHauHHx (Gardeniinae , Ixoreae h jtp.) hjih Ha ojihoh H3 hhx (Gardenieae h ap.) 
(Robbrecht, Puff, 1986; Robbrecht, 1988a; Robbrecht, Rohrhofer, Puff, 1993). Pacnojio- 
xceHne h $opMa cf)H6po3Hbix yTOJimeHHH o6HapyxcHBaiOT 6ojibuiHe BapnaitHH jjaxce b 
npejiejiax pojia {Gardenia h jtp.): Ha BIIC h AC (G. florida h jip.), Ha HIIC (G. thunbergi) 
(Netolitzky, 1926). Y OTjiejibHbix TaxcoHOB 3K30TecrajibHbie kjictkh yrojimeHbi ojmoBpe- 
MeHHO Ha BnC, HnC h AC {Alibertia acuminata h jtp.) hjih TOJibKO Ha AC {Cremaspora 
trifolia h jx p.); nacTo BCTpenaeToi BapnaHT ojmoBpeMeHHoro yTOJimeHHH AC h BIIC 
(MHoro npHMepoB) h peace Ha HnC {Belonofora coriacea h a p.) (Robbrecht, Puff, 1986; 
Robbrecht, 1988a, 1993a). Y Pavetteae (= Ixoreae) o6ojiohkh 3K30TecTbi npeHMymecT- 
BeHHO TOHKOCTeHHbie, ho ecjiH yTOJimeHbi, to Hne {.Dictyandra , Leptactina , Tarenna) 
(Robbrecht, 1984; Robbrecht, 1988a), xa k y HexoTopbix Apynix bhaob Gardenieae 
{Diplospora dubia h np.). B npejtejiax pona Diplospora mu HaxoflHM caMbie pa3JiHHHbie 
BapnaHTbi yTOJimeHHH K3 (Ali, Robbrecht, 1991). 

CKJiajmaTaa 3K30TecTa xapaKTepn3yeT pyMHHHpoBaHHbie ceMeHa (cm. HHxce), othocji- 
mnecB k pa3HbiM TpnSaM: Gardenieae {Randia ), Ixoreae {Tarenna), Hypobathreae 
{Nargedia) h jtp. CTpyKTypa 3K30TecTbi pyMHHHpoBaHHbix ccmbh cooTBeTCTByeT bhaobmm 
ocoSeHHOCTBM CK. B TpnSe Coptosapelteae {Coptosapelta , Crossopterix) K3 KpynHono- 
pHCTbie, xaK y Cinchona {Cinchonoideae), ho b ucjiom c 6 ojiee mcjikhmh nopaMH. Po;* 
Acranthera {Acranthereae) xapaKTepH3yeTCB iycTOH mcjikoh nopoBOCTbio. B Tpn6e 
Chiococceae K3 tohkoctch Hbie hjih c H3fliimbiMH yTOJimeHHBMH Ha BnC h AC 
(Robbrecht, 1988a). MeHee xapaxTepHbie mia Ixoroideae TOHKOCTeHHbie napeHXHMaT03- 
Hbie K3 HMeiOTCH y Nargedia macrocarpa {Hypobathreae) (Tirvengadum, Robbrecht, 
1985), Kraussia floribunda {Hypobathreae ), Rohtmannia hispida {Gardenieae) (Rob¬ 
brecht, Puff, 1986) h jip. B npejiejiax jjaHHoro nojiceMencTBa BCTpenaiOTCJi TaxcoHbi c 
CHJIbHO pa3pymeHHOH nJieHHaTOH CK H 06 jlHTepHp 0 BaHHbIM 3K30TeCTaJIbHbIM CJIOeM 
{Himalrandia) hjih hc HMeiomHe ero BOBce (6e3 CK) {Aulacocalyx, Alleizettella , h jip.) 
(Robbrecht, Puff, 1986) (cm. HHxce). Cpejm npejjCTaBHTejieH stoh reTepoMopcfmoH rpynnbi 
HeMaJIO npHMepOB C flH- H nOJIHMOp({)H3MOM 3K30TeCTaJIbHbIX KJieTOK Ha ceMeHH. CK 
Coffea OTJiHnaeTCB CBoen pe3Koii AH^epeHUHpoBKOH kjictok 3K30TecTajibHoro cjiob (cm. 
Bbirne). 

7. nojtceMeHCTBO Rubioideae. no CTpoeHHio K3 3Ta rpynna Heojmopojoma. 
3x30TecTa c CHJibHbiM BTopHHHbiM yTOJimeHHeM KJieTOHHbix o6ojiohck ( Coccocypseleae , 
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Morindeae s. 1., Schradereae h ap.) (Bremecamp, 1952, 1966; Hayden, Dwyer, 1969; 
Robbrecht, 1988a, h ap.) h c TOHKocTeHHbiMH h cjia6o ymnmeHHbiMH CTeHKaMH K3 
( Cruckshanksieae: Anotis hirsuta , A. lancifolia\ Hamelieae : Hamelia axillaris ; Morin¬ 
deae s. str.: Morinda\ Rubieae: Galium aparine , Rubia cordifolia , /?. tinctorum ; Sperma- 
coceae : Borreria hispida h ap.) (Harz, 1885; Netolitzky, 1926; Bremecamp, 1952, 1966; 
Venkateswarlu, Rao, 1958; Ahmad, 1978; Igersheim, Robbrecht, 1993, h jip.). XapaKTep 
nopncTOCTH h TOJimuHa oSojiohck, cnjibHo BapbHpyiomHe b noflceMencTBe, bbjibiotcb 
KOHCT aHTHbiMH npH3HaKaMH Ha ypoBHe pojja hjih TpHGbi. MejiKOTonenHaa rycTaa nopHC- 
TocTb o6whho CBOHCTBeHHa cpaBHHTejibHo TOHKOCTeHHbiM K3 Anotis hirsuta , Hamelia 
axillaris. MomHbie KpynHOceTHaTbie yTOJimeHHH B11C, KOTopbie pa3JiHHaiOTCJi MOK^y 
co6oh no xapaKTepy pncyHKa, pa3BHBaiOTCJi y pojiOB Appunia h Morinda {Morindeae). B 
Tpn6e Knoxieae K3 c tohkhmh H35 imHbiMH yTOJimeHHBMH o6ojiohck. Y cnjibHo yTOJimeH- 
Hbix K3 TpnSbi Schradereae hmciotcb pe^Kne tohkhc nopoBbie KaHajibi (MejiKne nopbi) 
(Schradera polycephala ), hjih ohh oTcyrcTByiOT BOBce (Lucinaea montana). PyMHHHpo- 
BaHHaa CK npejiCTaBjieHa b TpnSe Psychotrieae ( Psychotria) h, k&k npaBHjio, He HMeeT 
yTOJimeHHoro 3K30TecTajibHoro cjiob. Oh noHTH o6jiHTepHpoBaH b Tpn6e Craterispermeae 
(Craterispermum — Ixoroideae hjih Rubioideael). 

8 . IloflceMeHCTBO Hillioideae. 3K30TecTa Hillia KpynHOKjieTHan c KpynHOceT- 
HaTblM BTOpHHHbIM yTOJIIUeHHeM 060 JI 0 HeK Ha Bcex CTeHKaX H COOTBeTCTBeHHO KpynHbIMH 
nopaMH. OcHOBHbie K3 H. parasitica , pacnojioxceHHbie Ha Tejie («jmpe») ceMeHH, nanHJi- 
JI03H0 BblTflHyTbl H JIBJIflIOTCfl TpHXOMOnOJIo6HbIMH KpynHOCeTHaTbIMH KJieTKaMH (Rob- 
brecht, 1988a; Puff, Buchner, 1998). Y H. tubiflora ohh yjyiHHeHHbie c noBepXHOCTH h c 
6 ojiee tohkhmh nonepeHHbiMH KOJibHaTO-nojiocHaTbiMH yTOJimeHHBMH o6ojioneK (Breme¬ 
camp, 1952).* 

BaacHoe 3HaneHHe b cTaHOBjieHHH CTpyKTypbi ceMeHHoii Koacypbi 3pejibix ceMBH 
HMeeT cTeneHb jje3HHTerpauHH BHyTpeHHHx cjioeB HHTeryMeHTa ojmonoKpoBHoro ceMjna- 
naTKa. 

MHorocjiOHHafl (3K30Me30TecTajibHafl) CK (JjopMnpyeTca b pe3yjibTaTe coxpaHeHHB 
h flHcjjcjDepeHUHauHH rHno^epMajibHbix cjioeB HHTeryMeHTa. Y HexoTopbix TaKcoHOB 
( Oldenlandia , Paragenipa , Rubia h jip.) H3 pa3Hbix nojjceMeHCTB ( Ixoroideae , Pomazoto- 
ideae , Rubioideae h ap.) Me30TecTajibHbie cjioh b 3pejibix ceMeHax coxpamnoT CBoe 
KJieTOHHoe CTpoeHne (Ganapathy, 1956; Venkateswarlu, Rao, 1958; Shivaramiah, Sankara 
Rao, 1977; Tirvengadum, Robbrecht, 1985, h jip.). CoxpaHHOCTb hx pa3jiHHHa. Y pojja 
Pagamaea (Netolitzky, 1926) h OTjtejibHbix bhjiob Sherardia ( S. arvensis) (Lloyd, 1902) 
CK npejicTaBJieHa 3K30tcctoh h, MecTaMH, yjiBoeHHbiM cjioeM TOHKocTeHHbix kjictok c 
jieacaujHMH nojoi hhm 6 eccTpyKTypHbiMH ocTaTKaMH HHTeryMeHTa. 3pejia» CK H3 2 
KJieTOHHbix cjioeB o6Hapy)KeHa y Vaillantia (= Valantia) hispida (Lloyd, 1902), Galium 
(Fagerlind, 1937), Galium asperifolium (Farooq, 1960; Singh, 1964), H3 3 cjioeB — y 
Oldenlandia gracilis (Shivaramiah, Sankara Rao, 1977), O. alata , Dentella repens 
(Raghavan, Rangaswamy, 1941), Oldenlandia gracilis (Shivaramiah, Sankara Rao, 1977), 
H3 4 — HecKOJibKHX cjioeB — y Rubia cordifolia (Venkateswarlu, Rao, 1958), H3 
7 —8 cjioeB — y Hydrophyllax maritima (Ganapathy, 1956; Corner, 1976; Johri et al., 
1992). C MHorocjioHHOCTbio CK y Hydrophyllax , ojmaKO, He Bee corjiacHbi (Wunderlich, 
1971), HaCTb KJieTOHHbix CjioeB C yTOJimeHHbIMH CTeHKaMH OTHOCBT K SHJIOCnepMajIbHOH 
TKaHH (?). 

HeMHorne pojibi {Didymosalpinx h Paragenipa) hmciot 3K30Me30TecTajibHbie ceMfcHa 
C MHOrOCJIOHHOH CneUHaJIH3HpOBaHHOH Me30TeCT0H, He CBB3aHHOH C pyMHHaUHeil (cm. 
HHxe). «MHorocjioHHaa 3K30TecTa» (TepMHHOJiorHB E. Robbrecht, 1988a, b) b poae 
Didymosalpinx {D. abbeokutae , D. lanciloba) cocTaBJiaeT 2-HpycHyio TKaHb H3 mhothx 
cjioeB yTOJimeHHbix bojiokoh, opneHTHpoBaHHbix nepneHAHKyjiapHO joipyr jipyry h OKpy- 
xceHHbix nyjibno3Hoii MJiKOTbio njiojja (Robbrecht, 1986, 1988a, b). YjyiHHeHHOH cjjopMH 
K3 Paragenipa lancifolia xapaKTepH3yioTCsi MomHbiMH 0-o6pa3HbiMH yrojimeHHHMH AC; 
ohh nojtcTHJiaioTCB 1—3 cjiojimh (aHajiorHHHO yTOJimeHHbIMH h MeHbiiiHMH no pa3Mepy) 
KjieTOK Me30TecTbi; tohkhc BI1C nacTbio jioKajibHO yrojimeHbi (ceMeHa pa3BHBaiOTCB b 
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koctahxobhahmx imoflax c tohkhm nepraMeHTHbiM SHAOxapnneM) (Tirvengadum, Rob- 
brecht, 1985). rioAo6Hoe CTpoeHHe CK bmabacho y Cremaspora trifolia (Robbrecht, Puff, 
1986). HacTo MHorocAOHHocTb CK CBA3aHa c pyMHHauneH ceMeHH (cm. HHxce) h 
npoA baactca Ha BbicTynax pyMHHHpoBaHHbix cxnaaox, npn stom xapaxTep yroAiueHHH 
Me30TecTajibHbix CAoeB coxpaHaeTCA (Lamprothamnus zanguebaricus) hjih BTOpHHHbie 
yTOJimeHHH o6oAonex oTcyrcTByiOT (Pouchetia africana) (Robbrecht, Puff, 1986). 

OAHOCJiOHHaH (3K30TecTajibHaH) CK: pe3yjibTaT rjiy6oKoro pa3pymeHHA xneTOHHbix 
cjioeB HHTeryMeHTa, xpoMe 3X30TecTaAbHoro. OAHOCAoimaA CK BCTpenaeTCA bo Bcex 
nojxceMeHCTBax h CBOHCTBeHHa 6ojibuiHHCTBy bhaob ( Cinchonoideae , Gleasonioideae , 
Guettardoideae , Hillioideae , Ixoroideae , Rubioideae , Urophylloideae — no: Bremecamp, 
1966 h A. Jl. TaxTajixcHHy, 1987): Anotis lancifolia (Ahmad, 1978), Anthocephalus 
(= Breonia) chinensis , Richardia brasiliensis (Inamuddin, 1970, uht. no: Ahmad, 1978), 
Belonophora coriacea (Robbrecht, Puff, 1986), Borreria hispida , B. stricta , Oldenlandia 
alata, O. corymbosa , O. dichotoma , O. nudicaulis (Farooq, 1952, 1953; Singh, 1964; 
Siddiqui, Siddiqui, 1968 a, b; Farooq, Inamuddin, 1969), Callipeltis cucularia , Sherardia 
arvensis (Lloyd, 1902), Cephalanthus occidentalis (Robbrecht, 1988a), Cinchona ledge- 
riana. Gardenia florida , G. thunbergi (Netolitzky, 1926), Rubia tinctorum (Harz, 1885) 
h jtp. riepBbiMH pa3pymaioTCH caMbie BHyrpeHHHe cjioh, xoHTaxTHpyjomne c SHAOcnep- 
mom; npouecc AecTpyxunn HaHHHaeTCA c 3HflOTecTbi (Borreria hispida , Oldenlandia 
corymbosa h Ap.) (Farooq, 1952, 1953, h Ap.). BbicoxaA CTeneHb o6jiHTepauHH HHTery¬ 
MeHTa MoaceT coneTaTbca co cjiaGon AH(fx|)epeHUHpoBxoH xAeTOHHbix oOoAonex b 3K30- 
TecTe y Galieae (Galium aparine) h Ap. (Harz, 1885; Netolitzky, 1926, h ap.). TpaHHua 
Mexmy CK h SHAOcnepMOM BHAHa OjiaroAapa pa3AeAAK>men hx BHyrpeHHen xyraxyne 
(Netolitzky, 1926). OAHOCAoimaA CK nacTO BCTpenaeTCA b rpynne pyMHHHpoBaHHbix 
ceMHH (Psychotria, Randia , Tarenna) (Periasamy, 1962, 1965; Robbrecht, Puff, 1986, 
h AP-). 

OTcyTCTBHe CK: MaxcHMajibHaa CTeneHb Ae3HHTerpauHH HHTeryMeHTa b npouecce 
co3peBaHHH ceMeHH. HanGojibrnaa CTeneHb pa3pyuieHHA HHTeryMeHTa HaOmoAaeTCH y Tax 
Ha3i>iBaeMbix «rojibix ceMAH». CK b 3penoM coctoahhh oTcyTCTByeT BOBce, hjih y ceMAH 
c tohkoh njieHnaTOH CK npoueccbi rnyOoxoro pa3pyiueHHA HHTeryMeHTa nojiHOCTbio 
3axBaTbiBai0T BHyrpeHHHe caoh, npn stom HapyxcHbie caoh CK nacTHAHO Moryr coxpa- 
HATbCA B BHAe TOHKOTO 6eCCTpyXTypHOrO CAOA. CxaTbIM H o6AHTepnpOBaHHbIM OKa3bIBa- 
eTCH 3K30TecTaAbHbiH caoh (Alleizettella, Aulacocalyx , Calycosiphonia , Gardenia , Gar- 
deniopsis , Heinsenia , Himalrandia , Macrosphyra h Ap.). IlepeHHCAeHHbie poAbi othocatca 
b ochobhom k noAceM. Ixoroideae h Tpn6aM Aulacocalyceae h Gardenieae ; hx ceMeHa, 
xax npaBHAO, pa3BHBaiOTCA b nyAbno3HOH tkbhh cohhmx AroAOBHAHbix nAOAOB h xoctah- 
xax. y Gardenia florida CK npeACTaBAeHa AHUib 2 KyTHHH3HpoBaHHbiMH AaMeAAaMH 
(Netolitzky, 1926). Y poAa Calycosiphonia ceMeHa nacTHHHO oxpyaceHbi apHAAOHAHbiMH 
o6pa30BaHHHMH nAaueHTapHoro nponcxojKAeHHA. Y poAa Craterispermum (Rubioideae: 
Craterispermeae, Bremecamp, 1966; Antirheoideae: Craterispermeae, Robbrecht, 1988a) 
ceMeHa pa3BHBaiOTCA b xocTAHxax. 3amnTHyio cfjyHxuHio CK nacTO BbinoAHAeT HapyxcHbiii 
caoh 3HAOcnepMa H3 MeAKHx TOACTOCTeHHbix kactok (Aulacocalyx jasminiflora , Alleizet- 
tella rubra , Craterispermum schweinfurthii h Ap.) (Robbrecht, Puff, 1986; Robbrecht, 
1988a). npoueccbi paHHero pa3pyiueHHA («peAyxuHH» — Robbrecht, 1988a) CK b 
OHT oreHe3e ceMeHH erne HeAOCTaTonHo H3yHeHbi. 

Cneabi BHyrpeHHHx oGAHTepnpoBaHHbix cjioeB HHTeryMeHTa b 3peAbix ceMeHax. 
BHyrpeHHHe caoh HHTeryMeHTa, noABepxceHHbie CHAbHOMy pa3pyweHHio, noACTHAaioT 
KAeTOHHbie caoh 3peAOH CK. Pe3yAbTaTbi 3Toro npouecca y pa3Hbix bhaob BbipaxceHbi 
no-pa3HOMy: MaxcHManbHaA CTeneHb pa3pyiueHHA HHTeryMeHTa h a6AiOAaeTC a y ceMAH c 
nneHnaTOH CK. B OoAbiiiHHCTBe noAceMeiiCTB ( Cinchonoideae , Guettardoideae , Hillioi¬ 
deae ,, Ixoroideae , Rubioideae , Urophylloideae h Ap.) TOHxocTeHHbie BHyrpeHHHe caoh 
HHT eryMeHTa CHAbHo cxcaTbi, oOAHTepnpoBaHbi h o6pa3yioT 6eccTpyxTypHbiH caoh c 
nepHXAHHaAbHOH HCHepneHHOCTbK) hah TeMHyio MeAaHHHOByio xopxy (Belonophora cori¬ 
acea , Cephalanthus occidentalis , Cinchona ledgeriana , C. officinalis , Hillia parasitica , 
Morinda citrifolia , Pauridiantha callicarpoides , P. rubra , Rothmannia hispida , Uncaria 
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quianensis h flp.) (Netolitzky, 1926; Hayden, Dwyer, 1969; Robbrecht, Puff, 1986; 
Robbrecht, 1988a, h flp.). TonmHHa cnpeccoBaHHbix ocTaTKOB HeoflHHaxoBa b pa3Hbix 
HacTHX ceMeHH, HanpHMep, oHa o6biHHo yBejinneHa Ha BbicTynax pyMHHauHOHHbix cmiafloit 
(Lamprothamnus zanguebaricus), no HanpaBJieHHio k paftoHy pyOnnita (Tarenna pavetto- 
ides), Ha pe6pax ceMeHH h Bcerfla MeHbrne Ha njiocKHx ero noBepxHocTxx (Robbrecht, 
Puff, 1986). 

HajiHHHe KyTHKyji. B cocTaBe CK hmciotcx HapyxtHax (K x h BHyTpeHHxx (K 3 ) 
KyTHKyjibi. Netolitzky (1926) yKa3biBaji, hto b cocTaB CK npaxTHHecKH Bcex H3yneHHbix 
MHoroHHCJieHHbix poflOB MapeHOBbix bxoaht xopouio BbipaxceHHaa K 3 . Ha napaflepManb- 
Hbix cpe3ax OHa noBTopxeT KJieTOHHyio CTpyKTypy HHacepacnojioateHHoro cjiox SHflocnep- 
Ma H3-3a He3HaHHTejibHbix BbiCTynoB Meatfly KJieTKaMH. Y Cojfea arabica K 3 rarccTax 
(Hanausek, 1895; Netolitzky, 1926). KyTHKyna, noxpbiBaiomax HnC KJieTOK 3K30TecTbi, 
pa3JiHHHa no CBoeMy pejibec|>y (cm. pa3fleji «rioBepxHOCTb ceMeHH») h BapbnpyeT no 
TOJiurHHe ot oneHb tohkoh ( Cinchona ledgeriana , C. officinalis) flo moluhoh (npeflCTa- 
BHTejin Tpn6bi Hedyotideae). OueHHBax CTpyKTypy CK, HCCfleflOBaTenn, k coacajieHHio, He 
Bcerfla npnflaiOT 3HaneHHe xyTHKynaM, a nacTO hx BOBce He onncbiBaiOT. Oco6eHHO sto 
OTHOCHTCX K K 3 , HepeflKO TpyflHO pa3J!HHHMOH H BXOflXlUeH B COCTaB 06jlHTepHp0BaHHbIX, 
Macro nnrMeHTHpoBaHHbix TaHHHaMH, cacaTbix BHyTpeHHHX cnoeB CK. HapyacHaa h 
BHyTpeHHHH KyTHKyjibi npeflCTaBjiaioT co6oh cymecTBeHHyio onopy ajix oahocjiohhoh h 
6eccTpyKTypHOH ccmchhoh Koacypbi. 

OcoGeHHOCTH crpoeHHfl ceMemum Koxypbi y KpbiJiaTbix ceMXH. OopMHpoBaHHe 
KpbiJia nponcxoflHT 3a cneT TKaHen CK {Appunia, Cinchona, Morinda h flp.). Y Appunia 
h Morinda xpbuio (JjopMHpyeTca b paftoHe pySHHKa; y Cinchona — BOKpyr «xflpa» (Tena) 
ceMeHH: b Oojibinen Mepe ynacTByeT CK MHKponnjixpHoro h xajia3anbHoro paiioHOB h b 
MeHbineH Mepe — flpymx nacTew. r HCTOJiorHHecKH Kpbuio coctoht H3 2 CTbixyiomHxcx 
flpyr c flpyroM KOHflynjiHKaTHO cnoaceHHbix 3K30TecTanbHbix cnoeB h nacTHHHo coxpaHX- 
iouxhxcx ( Gleasonia, Platycarpum) (Rogers, 1984) BHyrpeHHHX cnoeB HHTeryMeHTa Meatfly 
hhmh. Kax npaBHjio, K3, (fjopMupyjoutne xpbuio, aHanornHHbi no cTpyiaype TaxoBbiM Ha 
«flflpe» ceMeHH, ho HHorfla ohh pe3KO OTJiHHaioTcx. Mopc^onornnecKoe pa3Hoo6pa3He K3 
KpbiJia pofla Cinchona Bcerfla cooTBeTCTByeT BHflOBbiM ocoOchhocthm CTpyKTypbi 3K30Tec- 
Ta/ibHoro cjiox (Tschirch, 1919, uht. no: Netolitzky, 1926). Y Cinchona ledgeriana no 
xpaio KpbLnoBHflHoro o6pa30BaHnx KpynHonopHCTbie K3 npnoSpeTaiOT BbromyTyio nannji- 
ji03Hyio hjih flaate TpHxoMonoflo5Hyio (J)opMy 6e3 yTOJimeHHH Ha BepuiHHax nanHjui 
(Netolitzky, 1926). Y xpbuia ceMeHH Appunia KJieTOHHbie o6ojiohkh cnjibHo h paBHOMepHO 
yTOjimeHbi, ohh OTJiHHaioTcx ot ochobhmx K3 xapaKTepHbiM cemaTbiM yrojimeHHeM. 
Y pofla Morinda (M. citrifolia) ocHOBHbie K3 CK h Ha KpbiJibxx oflHHaxoBOH CTpyxTy- 
pbi — c yTOJimeHHbiMH BflC, oflHaxo b KpbiJibxx K3 coflepataT TaHHHbi (Hayden, Dwyer, 
1969). 

OrpoeHHe CK y pyMHHHpoBaHHbix ceMXH. B onpeflejieHHbix MecTax HHTeryMeHTa 
KjieTKH HapyatHOH snnflepMbi noflBepraiOTCx npeHMymecTBeHHO aHTHKjiHHajibHbiM flene- 
hhxm. YBejiHHeHHe HHCJia h o6T>eMa flejiaiunxca kjictok npHBOflHT k HHBarHHaunxM 
(cHanana bo BHyrpeHHHe cjioh napeHXHMbi HHTeryMeHTa h Hapyaty ot Hero, 3aTeM b 
3HflocnepM), KOTopbie onpeflejixioT CKJiaflHaTocTb (pyMHHauHio) ceMeHH. FIofloSHbiH THn 
(J)opMHpoBaHHa pyMHHauHH, H3BecTHbiH xax Spigelia-THn (Dahlgren, 1922; Periasamy, 
1962), xapaKTepH3yeT HexoTopbie TaxcoHbi Rubiaceae : Borreria (= Spermacoce) (TaMaM- 
iiixh, 1951; Farooq, 1952; Periasamy, Vaidyanathan, 1980), Grumilea, Pagamea (Schu¬ 
mann, 1891; Robbrecht, 1988a), Nichallea, Psychotria, Randia, Rutidea, Tarenna, 
Tricalysia h flp. (TaMaMinxH, 1951; Periasamy, 1965; Periasamy, Parameswaran, 1965; 
Corner, 1976; Robbrecht, 1988a; De Block, 1995, h flp.). 06pa30BaHHe pyMHHHpoBaHHbix 
ceMXH CBOHCTBeHHO Tpn6aM Gardeniae, Hypobathreae, Pavetteae, Psychotrieae h flp. 
(Verdcourt, 1958; Periasamy, 1965; Tirvengadum, Robbrecht, 1985; Robbrecht, Puff, 
1986; Robbrecht, 1988a; Robbrecht, Bridson, Deb, 1993, h flp.). 

MomHoe pa3pacTaHHe oSnacTH xajia3bi conpoBoxtflaeTex pe3Ko BbipaxteHHoii pyMHHa- 
UHen npeHMymecTBeHHO b HHTeryMeHTajibHOH nacTH, pocT KOTopon 3HaHHTejibHo orpaHH- 
neH h, TaxHM o6pa30M, naxHxajia3Hx ceMeHH MapeHOBbix conpoBoxtflaeTcx pyMHHauneH 
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(Randia malabarica h Tarenna asiatica) (Periasamy, 1962, 1965; Periasamy, Parames- 
waran, 1965, h ap.). y naxHxajia3ajibHbix ceMBH 66jibuiyio nacTb noKpoBa ccmchh 
cocTaBjiaeT TxaHb pa3pocineHCB xajia3bi, xoTopaa He othochtch k CK. npHHHHbi axTHB- 
Horo pa3pacTaHHH xajia3ajibHOH nacTH ccmchh, b hbcthocth y Psychotria , He cobccm bchm. 
B MaccHBHOM xajia3ajibHOM panoHe Psychotria congesta h P. dalzelii ohhh kjictkh 
CKJ iepH(|)HUHpyK)TCH, Apyrae OCTaKJTCfl TOHKOCTeHHbIMH, B HHX HepeflKO o6pa3yK)TCB 
pac})Habi OKcajiaTa xajibuna. CTeneHb cxjiaflnaTOCTH ccmchh Psychotria He bbjibctcb 
KOHCT aHTHbIM pOflOBbIM npH3HaKOM H MCHBCTCB y pa3HbIX BHflOB, a TaX)Ke MOXCT 
pa3JIHHaTbC5! B pa3HbIX HaCTHX CCMCHH. Tax, HaH6oJiee pyMHHHpOBaHHbIMH CCMCHaMH 
xapaKTepH3yiOTCB BHjtbi Psychotria congesta , P. dalzellii , P. reevesii , MeHee cxnajiHaTbi- 
mh — P. bisulcata , P. macrocarpa , P. serpens. PyMHHauHOHHbie cxjiajtxn b ochobhom 
pacnojioaceHbi Ha jjopcajibHOH CTopoHe h opneHTHpoBaHbi B^ojib och ccmchh: y P. reevesii 
hx okojio 5, y P. serpens — 3, y P. bisulcata — 1—2 (Periasamy, 1965). CxjiannaTOCTb 
ccmchh P. congesta , P. dalzellii , P. elongata c noBepxHocTH cxotma c TaxoBOH y Spigelia 
splendens (Dahlgren, 1922; Periasamy, 1962, 1965). PyMHHHpoBaHHaa CK Psychotria 
macrocarpa 6buia onncaHa b cbh3h c H3 yneHHeM pyMHHHpoBaHHoro smiocnepMa (Gemble, 
1921, uht. no: Periasamy, 1965). CxjiannaTOCTb 3X30TecTbi npyrnx ponoB (Maschalo- 
desme , Pouchetia , Sherbournia h up.) cfiopMHpyeTCfl no Been noBepxHocTH ccmchh hjih 
jioxajiH3yeTca TOJibxo b onpeaejieHHbix MecTax, HanpHMep Ha peGpax njiocxnx ccmbh y 
Oxyanthus (Robbrecht, Puff, 1986). 

PyMHHnpoBaHHaa CK 3 pejioro ccmchh, xax npaBHJio, oflHocjioHHafl; 3X30TecTa noBTo- 
pxeT cxjia^xn SH^ocnepMa ( Lamprothamnus , Nargedia , Pouchetia , Psychotria , Randia h 
j*p.) (Periasamy, 1965; Tirvengadum, Robbrecht, 1985; Robbrecht, Puff, 1986, h up.). B 

pyMHHaitHOHHblX BbICTynaX MOJKCT COXpaHflTbCH HeXOTOpoe HHCJIO OflHHaXOBO flHCj3(f)epeH- 
UHpOBaHHbix rnnoflepMajibHbix cjioeB HHTeryMeHTa (apxHH npHMep — Lamprothamnus 
zanguebaricus). Flpouecc o6pa30BaHHB cxjiaaox nacTO 3axBaTbiBaeT h cxcaTbie BHyrpeHHHe 
HHTeryMeHTajibHbie cjioh, ho HHorfla ohh He ynacTByioT (Octotropis travancorica) (Rob¬ 
brecht et al., 1993). fln(|)(|)epeHUHauHa o 6 ojionex 3X30TecTbi pyMHHnpoBaHHOH CK cnjibHO 
BapbnpyeT. K3 oGmhho tohxoctchh bie y potta Psychotria ( Psychotrieae ), ojtHaxo y 
P. kirkii ohh yTOJimeHbi (Verdcourt, 1958). Bmtbi P. dalzellii h P. elongata hmciot tohxhc 
HHXpyCTHpOBaHHbie 060 JIOHXH H 3anOJIHeHHbie TaHHHaMH nOHOCTH, o 6 bIHHO OTCyTCT- 
Byiomne y npyrnx bhaob Psychotria (Periasamy, 1962, 1965). CnjibHO cxjiaanaTaji 
CK Nargedia macrocarpa (Hypobathreae) c TOHXOCTeHHbiMH H30HHaMeTpHHecxHMH 
K3 Taxxce 6 oraTa ,ay 6 HjibHbiMH BemecTBaMH (Tirvengadum, Robbrecht, 1985). YTOJimeHbi 
h jiHrHH(f)HUHpoBaHbi MIC h OTHacTH AC 3X30TecTbi poaa Tarenna (T. asiatica ; T. pa - 
vettoides 6 ojiee BbipaaceHo y py 6 nHxa); nonocTH 3anojiHeHbi, a xneTOHHbie ctchxh 
HHXpycTHpoBaHbi TaHHHaMH (Periasamy, Parameswaran, 1965; Robbrecht, Puff, 1986) 
(Resedaceae-THn — Netolitzky, 1926). Y Randia malabarica yrojimaioTCfl BFIC h AC, 
a HTC ocTaioTca tohxhmh h no 3 flHee Moryr pa 3 pyuiaTbCfl (Periasamy, 1965) (Ericaceae- 
THn yTOJimeHHa — Netolitzky, 1926). Y Lamprothamnus zanguebaricus h Pouchetia 
africana b ochobhom yrojimaiOTCfl AC (y P. africana yrojimeHHfl Moryr pa 3 BHBaTbca h Ha 
MIC); 3X30TecTanbHbiH cjioh c TaHHHaMH, BHyrpeHHHe cjioh hx He hmciot. Kax oxa 3 anocb, 
hhcjio cxjiaflox h my 6 HHa pyMHHauHH ceMeHH y pa3Hbix bhaob MapeHOBbix cnjibHO 
pa 3 JiHHaiOTCB. PyMHHauHa B03HHxaeT b pe 3 yjibTaTe o6pa30BaHHfl cxnajtox CK (Octotropis 
travancorica , Pouchetia africana) h pacnpocTpaHJieTca my 6 }xe — b HapyxHyio nacTb 
3H,aocnepMa ( Lamprothamnus zanguebaricus ), 3axBaTbiBaa rjiy 6 oxHe cjioh SH^ocnepMa 
(Nargedia macrocarpa) (Tirvengadum, Robbrecht, 1985; Robbrecht, Puff, 1986; Rob¬ 
brecht et al., 1993, h up.). CymecTByiomafl THnojionisi pyMHHaunn ccmhh (Dahlgren, 1922; 
Periasamy, 1962) hccomhchho bbjihctcb TaxcoHOMHHecxn nojie 3 HOH, ho b achctbh- 
TenbHocTH, no-BHjtHMOMy, eme He pacxpbiBaeT Bcex ocoSeHHOCTeH stofo HHTepecHoro 
CTpyxTypHoro hbjichhh h o6t>cxthbho He oTpaxcaeT Toro Mopc})ojiorHHecxoro pa3HOo6pa- 
3hb ceMHH, xoTopoe peajibHo cymecTByeT y noxpbiToceMeHHbix pacTeHHH h b npenejiax 06 - 
uinpHoro ceM. Rubiaceae. TaxcoHOMHHecxyio npuHatinexcHOCTb h npnpony pyMHHa- 
Uhh, oneBHflHO, mo)kho H3yiaTb lia npHMepe MHoroHHCJieHHbix npeflCTaBHTeJieH ceMen- 
CTBB. 
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BacKyjinpHoe CHaSxteHHe ccmchh. Oho npeACTaBAeHO y mhoihx, ho He y Bcex 
TaKCOHOB H MOp(|)OJIOrHHeCKH npOABAaeTCa nO-pa3HOMy. y BHAOB C CHAHHHMH CeMB3aHaT- 
xaMH ( Cinchona , Oldenlandia h Ap.) BacKynapH3auHa CK OTcyTCTByeT. HacTO npoBOAflmne 
nyHKH npOXOflHT TOJIbKO B pac{)e, HTO CBOHCTBCHHO SoAbUIHHCTBy CeMHH, pa3BHTbIX H3 
aHaTponHbix ceMa3anaTKOB c c|)yHHKynycoM (MHoroHHcneHHbie TaKcoHbi H3 pa3Hbix noA- 
ceMencTB). B CK ceMaH Taxoro rana oSHapyxceHbi eAHHHHHbie (Cephalanthus occidenta¬ 
ls) hjih HeMHorwe ( Guettardoideae ) (Robbrecht, 1988a) BacKynapHbie Taxcn. Y apyrow 
rpynnbi poAOB (Asperula> Coffea , Galium , Pagamaea , Rubia h Ap.) Ha6niOAaioTca 
HeMHoroHHCJieHHbie HHTeryMeHTajibHbie nyHKH, H^ymne H3 o6jiacTH xajia3bi h pac{)e, ohh, 
KaK npaBHjio, cjia6o BeTBaTca h pacnonoxceHbi b CK no 6oKaM ccmchh (Harz, 1885; 
Netolitzky, 1926; Corner, 1976). Y naxHxajia3anbHbix ccmbh c MaccHBHbiM xajia3ajibHbiM 
Poctom npoBOAHiane nyHKH o6H;ibHo BeTBBTca h BbiTaHyTbi b CK no HanpaBJieHHio k 
MHK ponnjie ( Psychotria , Randia , Tarenna h Ap.) (Periasamy, 1965; Periasamy, Parames- 
waran, 1965; Corner, 1976; Johri et al., 1992, h Ap.). HepeAKO BacKynapH3auHa ccmchh 
conpoBoxgjaeTca o6pa30BaHHeM pac})HA oxcanaTa Kanbuna b napeHXHMe npoBOAamnx 
nyHKOB ( Galieae , Pagamaea h Ap.) (Netolitzky, 1926; Corner, 1976). 

IlOBepXHOCTb CeMeHH. Y 60 JIbIHHHCTBa MapeHOBbIX OHa CJIOXCeHa 3K30TeCTaAbHbIMH 
KJieTKaMH (K3) h Hpe3BbinaHHO pa3Hoo6pa3Ha. IlepBHHHaa cxyjibnTypa noBep- 
xhocth (Barthlott, 1981, 1984 h Ap.) onpeAenaeTca c|)opMOH h pacnonoxceHHeM kjictok 
3K30TecTbi (K3), KOTopbie Mcftyr H3MeHaTbca b pa3Hbix nacTHx ccmchh, CTeneHbio h 
ocobeHHocTHMH BTopHHHbix yTonmeHHH Ha KJieTOHHbix CTeHKax. Ilo CTpyKType noBepx- 
hocth ycnoBHO moxcho BbwejiHTb cneAyiomHe ocHOBHbie neTbipe rpynnbi ceMaH. 

1. Tpynna anencTbix ce m a h HMeeT kjictkh K3 c tohkhmh HapyxcHbiMH 
nepHKJIHHaJlbHblMH CTeHKaMH (HnC) H yTOnmeHHbIMH aHTHKJIHHaJIbHbIMH (AC) H BHyT- 
peHHHMH nepHKJIHHaJlbHblMH (BnC) CTeHKaMH. OAHa aneHKa cooTBeTCTByeT 1 KJieTKe 
3K30TecTbi. HHor^a HI1C Moryr pa 3 pymaTbca. 3ana^aiomHe b KjieTOHHbie nonocTH tohkhc 
H nC, orpaHHHeHHbie BbicTynaiomHMH h xcecTxo cfmxcHpoBaHHbiMH AC, ({jopMHpyioT 
anencTbiH xapaKTep noBepxHOCTH ccmchh. IIpHMepoM cnyxcaT MHoroHHcneHHbie bham H 3 
pa 3 Hbix noAceMeiicTB: Cinchonoideae (Uncaria philippinensis — Teno ceMeHH h Ap.), 
Ixoroideae (Aidia micrantha , Euclinia longifloraj Oligocodon cunliffeae h a p.), Rubioi- 
deae (Spermacoce verticillata — hbluh AaHHbie; h AP-), Urophylloideae (Pauridiantha 
callicarpoides , P. rubra h Ap.) (Rauh et al., 1975', Robbrecht, 1988a). PncyHOK anencTOH 
noBepxHOCTH CHJibHo MeHaeTca y pa3Hbix npeACTaBHTeneH h b pa3Hbix nacTax ceMeHH h 
3 aBHCHT ot (|)opMbi h pa 3 Mepa K3, ocoGeHHOcTen yTonmeHHH BIIC. B HexoTopbix 
cnynaax nocneAHHe cymecTBeHHO BJinaiOT Ha CTpyKTypy noBepxHOCTH (Heinsia myrmoe- 
cia) (Robbrecht, 1988a). 

2. Tpynna 6yropnaTbix ceMa h oGnaAaeT xccctkhmh hjihchabho yTonmeHHbiMH 
HI1C. rioBepxHocTb b 3tom cnynae BbimaAHT 6yropnaTOH. Pa3Mepw h c})opMa 6yropxa 
cooTBeTCTByioT oahoh K3. HFIC SbiBaioT b pa3HOH CTeneHH Bbinyioibi hah npnnoAHaTbi, 
HHorAa oneHb cHAbHo y nanHAA03Hbix h TpHxoMonoAo6Hbix kactok 3K30TecTbi ( Gleasonia , 
Henriquezia , Platycarpum) (Rogers, 1984). npHMepoB noAo6HOH cTpyKTypbi noBepxHOCTH 
ceMeHH cpeAH npeACTaBHTeneH MapeHOBbix MHoro, npHBeAeM eme HexoTopbie: Cinchono¬ 
ideae (Uncaria philippinensis — BbipocTbi ceMeHH), Hillioideae (Hillia parasitica — Teno 
ceMeHH), Rubioideae (Asperula cypra — HauiH AaHHbie; Hamelia ( Hamellia ) patens ), 
Urophylloideae (Coffea arabica — OTAeAbHbie ynacTKH 3K30TecTbi c yTonmeHHbiMH 
BOAOKHaMH) h Ap. IIoBepxHOCTb ceMeHH Hillia parasitica noxpbrra CHAbHo BbiCTynaiomH- 
mh Hapyxcy nannAA03HbiMH 3K30TecTanbHbiMH KAeTKaMH, KOTopbie cTaHOBaTca tphxomo- 
noAo6HbiMH 6nnxce k noAiocaM. B paBHOH Mepe pa3Hoo6pa3Hbin pncyHOK c{)H6po3Hbix 
yTOAmeHHH HnC cymecTBeHHO BAHaeT Ha penbec|) ceMeHH (Catunaregam nilotica , 
Hymenodictyon floribundum) (Rauh et al., 1975; Robbrecht, Puff, 1986; Robbrecht, 1988a; 
Puff, Buchner, 1998). 

OTAHHHTeAbHOH OCOGeHHOCTbK) nepBHHHOH nOBepXHOCTH CeMeHH BBAaeTCa H 3 BHAHC- 
Toe hah 3Hr3aroo6pa3Hoe npocTpaHCTBeHHoe pacnonoxceHHe AC ( Oldenlandia capensis , 
O. corymbosa , O. verticillata , Tamilnadia uliginosa h ap ). 3tot npH3Hax, 6 e 3 ycAOBHO, 
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ABJiiieTCfl AHaraocTHHecKHM h ninpoxo npoaBJiaeTca Ha ypoBHe pojta Oldenlandia h Tpn 6 bi 
Hedyotideae (Bremecamp, 1952; Robbrecht, 1988a). Kjictxh 3X30TecTbi y SojibiHHHCTBa 
MapeHOBbIX C IlpHMblMH AC. 

3. Tpynna aHeHCTo-OyropnaTbix ceMaH xapaxTepH3yeTca HeojjHopojtHOH 
no CTpyxType 3X30TecTajibHbix kjictok noBepxHOCTbio. Ha cexieHH Coffea arabica b MecTax 
C yTOJimeHHbIMH BOJIOKHHCTbIMH SJieMCHTaMH (|)OpMHpyeTCH XapaKTepHblH pejlbecf) c 
HepeAOBaHneM rjiaaxnx npo3eHXHMHbix 6 yropKOB, pacnojioJxeHHbix ojjhhohho hjih rpyn- 
naMH (b 3aBHCHMOCTH OT BHflOBOH npHHajUIOKHOCTH), H BOTHyTblX, paCCeflHHbIX MOKfly 
hhmh anencTbix ynacTxoB c TOHKOCTeHHbiMH KjreTKaMH, y KOTopbix nacTHHHo pa3pyina- 
iotcji hjih npornOaioTca HIIC (Voughan, 1970; Robbrecht, Puff, 1986, h jtp.). Tejio ce\ieHH 
Uncaria philippinensis HMeeT aneHCTyio cxyjibnTypy noBepxHOCTH, a ero y3KHe Bbipo- 
ctw — 6 yropnaTbiH pejibetJ) (Rauh et al., 1975). 

4. Tpynna ce m a h c jiaxyHapHOH noBepxHOCTbio, y xoTopbix coxpaHaioTca 
ynacTKH cxcaTbix oGjiHTepnpoBaHHbix cnoeB CK, pacceaHHbix Ha noBepxHOCTH SHjiocnepMa 
( Pavetteae ) (Robbrecht, 1988a) hjih y Tax Ha 3 biBaeMbix «rojibix ceMaH» (Aulacocalyx 
jasminiflora , Alleizettella rubra , Craterispermum schweinfurthii) (Robbrecht, Puff, 1986; 
Robbrecht, 1988a). CeMeHa BbimajjaT DiajjKHMH rjiaHueBbiMH h OjiecTamHMH, ho Moryr 
6 biTb MaTOBbiMH, ecjiH ot HHTeryMeHTa Bee ace coxpaHaeTca TOHxaa 6 eccTpyxTypHaa 
imeHKa, noxpbiBaiomaa omejibHbie yuacTXH SHjiocnepMajibHOH TxaHH ( Himalrandia densa 
h jtp.). 

KyTHKyjiapHbiH MHxpopeJibe#, onpenejiaeMbin CTpyxTypon HapyacHOH xyraxynbi (K^, 
(JjopMnpyeT BTopHHHyio cxyjibnTypy noBepxHOCTH ce m e hh (Barthlott, 1981, 
1984). HacTO Kj rjia^xaH ( Alibertia acuminata , Coffea arabica , Hamelia patens h np.) 
hjih CKyjibnTypHpoBaHHaa (cxjiajmTaa — Asperula cypra (HauiH jiaHHbie); dyropnaTaa — 
Uncaria philippinensis ; MejixoOyropnaTaa 3epHHCTaa — Pauridiantha callicarpoides h 
ap.) (Rauh et al., 1975; Robbrecht, Puff, 1986; Robbrecht, 1988a). SnnxyTHxyjiapHbie 
o6pa30BaHH5i h HacjioeHHfl Ha ceMeHax MapeHOBbix njioxo H3yueHbi. 

3aKJiioHeHHe 

no cTpoeHHio ceMeHHOH Koxcypbi (CK) MapeHOBbie othochtch k rpynne ceMencTB h 
nopajjKOB noxpbiToceMeHHbix c 3K30TecTanbHbiMH ceMeHaMH (HajjnopajioK!) (Corner, 
1976). TeHjieHUHa k 3K30TecTajibH0CTH b cTpyxType ceMeHHbix noxpoBOB npocjiexcHBaeTca 
Bcema h HBJiaeTca nocToaHHbiM npH3HaxoM ceMeHH stoh oGmnpHOH rpynnbi noxpbrroce- 
MeHHbix pacTeHHH. MHoroejiOHHoeTb hjih OTcyrcTBHe CK, onpejjejiaeMbie hbcthuhoh 
coxpaHHocTbio hjih nojiHbiM pa3pyuieHHeM HHTeryMeHTajibHbix cjioeB ojjHonoxpoBHoro 
ceMH3anaTKa, He xapaxTepHbi OojibiHHHCTBy npejjcTaBHTejieH Rubiaceae. B npejiejiax 
ceMeiiCTBa 3bojiiouh5i CTpyxTypbi CK, ohcbhjiho, lima b HanpaBJieHHH pejiyxijHH xjictoh- 
Hbix cjioeB HHTeryMeHTa (HaHHHaa c BHyrpeHHHx ero cjiocb) h no nyTH cneuHajiH3auHH 
KJieTOK 3K30TecTanbHoro cjioh (yrpaTbi btophhhmx yTOJimenHH o6ojiohkh). HanOoJiee 
pacnpocTpaHeHHbiM h nporpeccHBHbiM THnoM cneunajiH3auHH CK HBJiaeTca 3X30TecTanb- 
HaH OJIHOCJIOHHaa CK C ejIHHCTBeHHbIM KJieTOHHbIM CJIOeM 3K30TeCTbI, nOACTHJiaeMbIM 
6 eccTpyKTypHOH njieHxon — nepnBaTOM cysnHjjepMaribHoro h BHyTpeHHHx cjioeB HHTery¬ 
MeHTa BMecTe c BHyTpeHHen xyraxynon (Bxjnonaa xyTnxyjiy, npHHajuiejxamyio sHjtocnep- 
My). BbiaBjieHa cjieayiomaa o 6 maa 3 aKOHOMepHOCTb (He 6e3 hcxjuohchhh !). Y TaxcoHOB 
CO BCXpbIBaiOmHMHCfl MHOrOCeMeHHblMH nJIOJtaMH (XOpo 6 oHXH, XOpo 6 oHXOBHJIHbie), me 
jmacnopoH BbicTynaeT ceMa, xjictxh 3X30TecTbi (K3) o 6 jiajtaiOT xopoino pa3BHTbiMH 
BTopnHHbiMH yrojimeHHaMH o 6 ojionex. HaoGopoT, y npejjcTaBHTejien c cohhbimh hcbcx- 
pbiBaiomHMHca Majio- h 1-ceMeHHbiMH njiojiaMH (arojtbi, aroaoBHjiHbie, xocthhxh, xocthh- 
xoBHjiHbie), y xoTOpbix jinacnopoH aBJiaeTca njioji h (J)yHxuHio 3amHTbi CK jjonojiHaioT 
hjih BbinojiHaiOT noxpoBbi njiona, BTopHHHbie yrojimeHHa o 6 ojiouex xjieTOx 3X30TecTbi 
npaxTHHecxH He pa3BHBaiOTca. Cpean npejiCTaBHTejieH nocjiejtHen rpynnbi HMeioTca 
ceMeHa 6e3 noxpoBOB. nojtpo 6 HbiH aHanH3 cTpyxTypHbix xoppejiauHH CK b xoHxpeTHbix 
TaxcoHax noxa He npoBojiHjica, ho 6e3ycjiOBHO ohh CBa3aHbi c sxojiorneH, THnoM njiojia, 
cnocoSoM AHCceMHHauHH h b HTore — c pacnpocTpaHeHHeM BHjta. 
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flajiexo HenojiHbie, HO.MHoroHHCjieHHbie cBeaeHHfl o CTpoeHHH 3X30TecTanbHbix xjieTox 
n03B0JMI0T Cy^HTb O 6JIH30CTH BHyTpH CeMeHCTBa TaKCOHOB pa3HOro ypOBHH. BaXCHbIM 
TaKCOHOMHHeCKHM IipH3HaKOM OXa3aJIC5I CaM (})aKT BTOpHHHOrO yTOJimeHHfl o6ojiohkh K3 
h ero oco6eHHocTH: nopncTocTb h jioxanH3auH5i Ha onpeaejieHHbix cTeHxax. HacTO 
BCTpenaiomeHca BapnauHen ABJiaeTCfl pacnojioxceHHe yTOJimeHHH Ha BHyTpeHHux nepn- 
KJiHHajibHbix (BI1C) h aHTHKjiHHajibHbix (AC) CTeHxax, 0 Ha 6onee xapaxTepHa jvifl 
cnaHHOJienecTHbix pacTeHHH h 6jiH3Ka k Ericaceae-rany yTOJiiueHHa (Netolitzky, 1926). 
AHanH3 noKa3biBaeT, hto xoHxpeTHafl cTeneHb ,ne3HHTerpauHH HHTeryMeHTa h jmtjMiiepeH- 
unauHH K3 b GojibuieH Mepe xapaxTepH3yeT Mejixne TaxcoHM (BxjnoHaa bh^m, pojibi, 
ceKUHH) h b MeHbuieH CTeneHH othochtcji k xpynHbiM TaxcoHaM (Tpn6aM, noflceMeficT- 
BaM), KOTopwe, xax npaBHJio, ABjiaioTCfl nojiHMopc})HbiMH h 3axjnoHaioT b CTpyxType CK 
uejibiH xoMnnexc mcjixhx npH3HaxoB. Bee sto, OHeBHjomo, CBHfleTejibCTByeT o HecoBep- 
iiieHCTBe cHCTeMaTHXH ceMeficTBa Ha ypoBHe xpynHbix TaxcoHOB h o HejxocTaTOHHOH 
H3yneHHOCTH h ocMbicjieHHH cTpyxTypbi CK h ee K3, xax yHHBepcanbHOM mianiocTHHec- 
xom npH3Haxe. B oTjoiejibHbix TaxcoHax, ojomaxo, yaajiocb BbwiBHTb pa3HOo6pa3He hjih 
eflHHOo6pa3ne b CTpoeHHH CK h BbmejiHTb HexoTopbie o6mne zmarHocTHHecxHe npH3Ha- 
xh. CjoiejiaeM nonbuxy oueHHTb CTpyxTypy CK h po^CTBO b ochobhwx noaceMencTBax b 
o6i>eMe CHCTeM Bremecamp (1966) h TaxTa^xcaHa (1987) h cpaBHHTb hx c HOBewmeH 
CHCTeMOH ceMeiiCTBa Robbrecht (1988a). 

IIoflceMeHCTBO Cinchonoideae b uenoM moxcho cHHTaTb ojmopoflHbiM no CTpyxType 
CK — Bcer^a tohxoh h 1-cjiohhoh. BTopHHHbie yrojimeHHB BI1C o6pa3yioT xpynHOceT- 
naTbiH pncyHox c xpynHbiMH (o6biHHO oxpyrjibiMH) nopaMH — HeyTOJimeHHbiMH ynacTxa- 
mh nepBHHHOH o6ojiohxh. YTOJimeHHH Ha AC, xax npaBHJio, cymecTBeHHbi h pe^xo 
nopwcTbie. KpynHOceTnaTbiH pncyHox yTOJimeHHH xapaxTepH3yeT CK noaceMencTB Gle - 
asonioideae h Hillioideae , xoTopwe, BepoaTHO, 6jih3xh Mexmy co6oh h c no^ceM. 
Cinchonoideae. CxoflHbi no CTpyxType 3X30TecTanbHbix xneTOx, no-BH^HMOMy, 6jiH3xne 
x Cinchonoideae po^bi Henriquezia h Platycarpum. OcoGchhocth yTOJimeHHH Bee xce 
BapbnpyioT h, xax npw3HaxH, oneBmmo, aencTByioT Ha ypoBHe 6o;iee mcjixhx TaxcoHOB: 
oflHH TaxcoHbi (po^bi Cinchona , Rondeletia , Uncaria) abjihiotch ziocTaTOHHO roMoreHHbi- 
mh, flpyrne oxa3biBaioTca 6ojiee pa3HOo6pa3HbiMH (TpwGbi Rondeletieae , Sipaneeae). 

noflceMeHCTBO Urophylloideae OTjiHHaeTca ot Cinchonoideae o6hjihcm nop Ha BELC, 
HO, XaX npaBHJIO, OHeHb MCJIXHX (TOHeHHblx) H MHOrOHHCJieHHbIX, C flJIHHHblMH y3XHMH 
xaHajiaMH, npoHH3biBaiomHMH CHJibHO (h, pexce, cjiaGo) yTOjimeHHbie BTopHHHbie o6ojioh- 
kh. YTOjimeHHbie AC, xax h y Cinchonoideae , pejoixo o6jiaaaioT nopncTOCTbio. ELnoTHOCTb 
h pa3Mepbi nopoBbix xaHajiOB He3HaHHTCJibH0 mchbiotcb b npe^ejiax Tpn6bi ( Pauridiant - 
heae , Urophylleae) hjih ocTaiOTCx nocTOHHHbiMH (? Ophiorrhizeae). OxaejibHbie bh^m 
TpnGbi Simireae no cpaBHeHHio c jxpyniMH npejiCTaBHTeJiflMH noaceMencTBa hmciot 
MeHbinyio TOJimHHy btophhhoh o6ojiohxh h, xax Ophiorrhizeae , xapaxTepH3yiOTc» OTcyr- 
ctbhcm nopncTocTH Ha AC. 3th 2 Tpn6bi o6T>eflHH»eT Taxxce 3HanHTejibHO 6ojibmaa, neM 
o6biHHO y Urophylloideae , rycTOTa TOHeHHbix nop Ha BELC. 

lIoAceMeHCTBO Pomazotoideae . 3^ecb b xanecTBe Ha^excHoro jmarHOCTHHecxoro 
npH3Haxa CK BbiCTynaeT TOHxocTeHHocTb K3, BepoaTHO, CB»3aHHaa c BecbMa cjia6biM 
hjih, 3a peflXHM HcxjiiOHeHHeM, Hecxojibxo 6ojiee bh^hmum btophhhmm yTOJimeHneM 
o6ojionex ( Lerchea , Oldenlandia , Pomazota). XapaxTep nopncTocTH hjih ee OTcyTCTBHe, 
pacnojioxceHne AC b npocTpaHCTBe (np»Mbie hjih H3BHJiHCTbie), flonojiHHTejibHbie CTpyx- 
Typbi b BHfle 6yropxoB Ha BELC — BecbMa Bapna6ejibHbie npH3Haxn h npo»Bji»K)TC» Ha 
po^OBOM ypoBHe (HanpHMep, y poaa Oldenlandia). 

IIoaceMeHCTBO Gleasonioideae c e^HHCTBeHHbiM po^OM Gleasonia xapaxTepH3yeTC» 
XpynHOCeTHaTbIM pneyHXOM BTOpHHHbIX yTOJimeHHH K3 TOHXOH CK, H 3TO o6T>eflHHfleT 
ero c poflaMH Henriquezia , Platycarpum h c no^ceM. Cinchonoideae ; OTMenaeTCx Taxxce 
cxoactbo c poflOM Hillia ( Hillioideae ). 

IIoaceMeHCTBO Guettardoideae o6jiajiaeT tohxoh CK c TOHxocTeHHbiMH K3, ho Bee 
xce cjia6biMH h pe^xHMH H3«mHbiMH yrojimeHHXMH Ha BI1C. flojix HeyTOJimeHHOH 
nepBHHHOH o6ojiohxh, xax npaBHJio, oneHb Bejmxa ( Cephalanthus ). AC nacTO 6biBaioT 
He3HaHHTejibHO yTOJimeHbi 6e3 nop, a HI1C ocTaioTca tohxhmh. Ilo 3TOMy npH3Haxy Tpn6a 
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Cephalantheae c6jwacaeTca c noAceM. Cinchonoideae. Kax npeACTaBJiaeTca, CTaTyc 
6 jih3khx TaKCOHOB ( Alberta , Cephalanthus , Guettarda h Ap.) rpynnbi «Guettardoideae» 
eme oKOHnaTejibHO He onpeAejieH (?). OmejibHbie KOHKpeTHbie npH3HaKH K3 AaHHOH 
rpynnbi MoacHO BHjxeTb y npeACTaBHTejien noAceMencTB Ixoroideae h Rubioideae. To ace 
caMoe, BepoflTHO, MoacHO CKa3aTb h o 6jih30cth k hhm noAceM. Pomazotoideae (?). 

rioAceMeiiCTBO Ixoroideae , noacajiyii, aBJiaeTca Han6ojiee nojiHMopcjmbiM, no CTpyx- 
Type CK, h He TOJibKo no CTpoeHHio 3K30TecTajibHoro cjioa (peace — TOHKOCTeHHoro 
napeHXHMaT03Horo (Pavetteae h Ap.)> name — c yTOJimeHHbiMH mieTKaMH, y KOTopbix 
pHcyHOK (J)H6po3Hbix yTOJimeHHH o6HapyacHBaeT Gojibinne BapnauHH, CBa3aHHbie c pa3- 
jihhhoh jiOKajiH3auHeH Ha KjieTOHHbix cTeHKax (Gardenieae h a p.)). B pa3Hbix Tpn6ax 
( Gardenieae , Hypobathreae , Ixoreae) BCTpenaeTCa pyMHHHpoBaHHaa CK. CTpoeHHe K3 
y pyMHHHpOBaHHbIX CeMflH COOTBeTCTByeT BHflOBbIM OC 06 eHHOCTHM CK. CymeCTByiOT 
TaKCOHbi c MejiKOH rycTOH (Acranthera) hjih AOCTaTOHHO xpynHOH (Chiocacceae h Ap.) 
nopoBocTbio. BHyTpn noAceMencTBa BCTpenaiOTca TaxcoHM c chjibho o6jiHTepnpoBaHHOH 
AO 6eccTpyKTypHon nneHKH CK ( Himalrandia ) hjih 6 e3 CK ( Aulacocalyx , Alleizettella h 
A p.). 

IIoAceMeHCTBO Rubioideae , no-BHAHMOMy, He MeHee reTepoMopcjmo. PacnpocTpaHeHa 
3K30TecTa c yTOJimeHHbiMH xjieTOHHbiMH o6oJiOHKaMH ( Coccocypseleae , Morindeae , 
Schradereae h Ap.)* Cna6oe yTOjimeHHe K3 BCTpenaeTca b MHoroHHcneHHbix Tpn6ax 
( Cruckshanskieae , Hamelieae , Hedyotideae , Rubieae , Spermacoceae h Ap.)« Bapbnpyio- 
iahm npH3HaKOM K3 Ha ypoBHe Tpn6bi aBJiaeTca pa3Mep nop ot MejixoToneHHbix 
( Cruckshanksieae , Hamelieae , Schradereae h Ap.) AO cpaBHHTejibHO xpynHbix ( Knoxieae , 
Morindeae h Ap.)« CK Tpn6bi Craterispermeae CHJibHO pa3pyuieHa h He HMeeT xjieTOHHoro 
3K30TecTajibHoro cjioa. CxjiaAnaTaa CK xapaxTepH3yeT Tpn6y Psychotrieae. 

IIoAceMeHCTBO Hillioideae , no-BHAHMOMy, He HMeeT OAH03Ha4Horo TaxcoHOMHHecxo- 
ro CTaTyca. CK OAHoejiOHHaa, c xpynHbiMH TpHXOMonoAo6HbiMH K3 h xpynHoceTnaTbiMH 
yTOJimeHHHMH oGojionex. CrpyxTypa 3K30TecTbi poAa Hillia HanoMHHaeT pOA Gleasonia 
(Bremecamp, 1966; Rogers, 1984; Robbrecht, 1988a; Puff, Buchner, 1998). CHanajia poA 
Hillia BbiAejifljiH b caMocToaTejibHoe noAceM. Hillioideae c cahhctbchhoh tph6oh Hillieae 
(Bremecamp, 1966; TaxTaAacaH, 1987), 3aTeM Tpn6y Hillieae chhtajih oTHOcamefica k 
noAceM. Cinchonoideae , paAOM c Tpn6aMH Cinchoneae , Gleasonieae (= Henriquezieae) h 
Naucleeae (Robbrecht, 1988a; Takhtajan, 1997). YnHTbiBaa 6 jih30ctb k Tpn6aM Cincho¬ 
neae h Naucleeae , npoBOAHTca roMOjiorna nynxa (cyjiTaHa) bojiockob Ha xana3ajibHOM 
nojiioce ceMeHH Hillia c oahhm H3 6nnojiapHbix xpbuibeB ceMeHH Cinchoneae hjih 
Naucleeae (Robbrecht, 1988a). IlocjieAHee yTBepacAeHne onpoBepraeTca HCCJieAOBaHHeM 
ceMeHH b pa3BHTHH (Puff, Buchner, 1998). 

ITrax, b CHCTeMe poactbb Rubiaceae , BXjnoHaiomeH 8 noAceMencTB (Bremecamp, 
1966; TaxTaA^»H, 1987), rpynna H3 3 noAceMencTB ( Cinchonoideae , Gleasonioideae h 
Hillioideae ) aBJiaeTca AOCTaTOHHO roMoreHHon no CTpoeHHio CK h, b hbcthocth, 
CTpyKType K3. C Apyron ctopohm, BecbMa xpynHbie no ofrbeMy noAceMencTBa Ixoroideae 
h Rubioideae reTepoMopc{)Hbi. TaKCOHbi Guettardoideae h Pomazotoideae ctoht 6 jinace 
k nojiHMopcJjHbiM rpynnaM. IloAceM. Urophylloideae MoaceT 6biTb accouHHpoBaHO xax c 
rpynnofi roMoreHHbix, Tax h c rpynnofi nojiHMopc{)Hbix noAceMeficTB b sbbhchmocth ot 
TOHKH 3peHHH Ha AHarHOCTHHCCXyiO 3HaHHMOCTb Taxoro npH3Haxa, KaK TOJIlltHHa nopOBbIX 
KaHajioB. 

HoBaa BepcHa chctcmw Rubiaceae , npeAJioaceHHaa E. Robbrecht (1988a), CHHTe3HpyeT 
nocjieAHHe AOCTHaceHHa TaKCOHOMHH ceMeficTBa, AonojiHaeT ero mhothmh opnrHHajibHbiMH 
AaHHbiMH h BKjiioqaeT TOjibKO 4 xpynHbix no o6T>eMy noAceMeficTBa — Antirheoideae , 
Cinchonoideae , Ixoroideae , Rubioideae. Ohh OTjiHHaiOTca no cocTaBy TaxcoHOB ot 
OAHOHM eHHbix noAceMencTB 6oJiee paHHefi xjiaccHHecxofi chctcmm ceMeficTBa (Breme¬ 
camp, 1966) h b uejiOM b 6 ojibwefi hjih MeHbmefi CTeneHH oxa3biBaioTca nojiHMOp(|)Hbi- 
mh (!) no CTpoeHHio CK. HanGojiee oahopoahwm H3 hhx, noacajiyfi, aBJiaeTca noAceMefi- 
ctbo Cinchonoideae , KyAa aBTop cnpaBeAJiHBO BKjnonaeT noAceMeficTBa Hillioideae u 
Gleasonioideae b paHre Tpn6bi Hillieae h poAa Gleasonia. OAHaxo OTHOCHTejibHaa 
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oflHopoflHOCTb CTpyKTypbi 3K30TecTanbHbix KjieTOK Cinchonoideae (b hobom BapnaHTe 
CHCTeMbi) Tenepb HapyiuaeTca H3-3a Tpn6 Pauridiantheae h Urophylleae (name c mcjikoh 
rycToft nopoBOCTbK) oOojionex 3X30TecTbi), paHee (Bremecamp, 1966; TaxTaflaum, 1987) 
othochbihhxch k noAceMeiicTBy Urophylloideae. 3to, 6e3ycjioBHO, bhocht reTeporeH- 
HOCTb b CTpyKTypy CK coBpeMeHHoro noAceM. Cinchonoideae. OflHOHMeHHbie noAceMeii- 
CTBa Ixoroideae h Rubioideae b hobom o6i>eMe TaxcoHOB (Robbrecht, 1988a) no CTpyxType 
CK no-npeacHeMy ocTaioTca AOCTaTOHHo nojiHMopc|)HbiMH. To ace caMoe, bo3moxcho, b 
MeHbuien CTeneHH xapaxTepn3yeT 3aHOBO BbiAeneHHoe noAceM. Antirheoideae , xyaa b 
xanecTBe Tpn6bi Guettardeae bkjhohcho npeacHee noAceM. Guettardoideae (no: Breme¬ 
camp, 1966). B o6HOBJieHHoe noAceM. Rubioideae «nonajio» noAceM. Pomazotoideae 
(no: Bremecamp, 1966) c poabmh Lechrea , Oldenlandia , Pomazota (= Coptophyllum), 
Xanthophytum h Ap., hto Taxace ycnjiHBaeT pa3Hoo6pa3He CK. B 6ojibinen Mepe, neM y 
Apymx noAceMencTB chctcmm Bremecamp (1966) h TaxTaA^KBHa (1987), ocymecTBjieHa 
neperpynnnpoBKa TaxcoHOB noAceM. Ixoroideae. TaxHM o6pa30M, b xpynHbix TaxcoHO- 
MHHecxHx noApa3AejieHH5ix (b paHre noAceMencTB) nocneAHen CHCTeMbi Rubiaceae (Rob¬ 
brecht, 1988a) coxpaHHjincb pa3HOo6pa3ne xjieTox 3X30TecTbi h HeoAHopoAHocTb CTpyx- 
Typbi ceMeHHon xoacypbi. 

Hcnanb30BaHHe npn3HaxoB CK aah uenen ycoBepineHCTBOBaHHH TaxcoHOMHH ceM. 
Rubiaceae h nocTpoeHHH ero ecTectBeHHOH CHCTeMbi, 6e3ycjioBHO, HMeeT nepcnexTHBy. 
OAHaxo cocTOBHne Bonpoca Bee eme Tpe6yeT BHHMaHHH x sxcnepnMeHTajibHbiM nccjieAO- 
BaHHBM Ha 6oAbuioM HHCJie (eme HeH3yneHHbix) bhaob h 6onee xpynHbix TaxcoHOB c 
HeonpeAeneHHbiM noJioaceHneM b cncTeMe h xpHTnnecxoro aHann3a Bcex AaHHbix c yneTOM 
TepMHHOJiorHH h nocneAHHx AOCTHxceHHH CHCTeMaTHxn h TaxcoHOMHH ceM. Rubiaceae. 
OneBHAHO, hto npeACTaBneHHbie Bbime paccyacAeHHH o CTpyxType CK h b cbh3h c sthm 
o poACTBe OTAejibHbix TaxcoHOB bo mhoiom HMeioT npeAnonoxcHTenbHbiH h AncxyccnoH- 
Hbin xapaxTep. IlonbiTxa npoaHajiH3npoBaTb npn3Haxn CK abjibctch onepeAHbiM 0606- 
maiomHM 3TanoM b H3yneHHH aHaTOMHH noxpoBOB ceMeHH cnoacHon, HeAOCTaTOHHO 
H3yneHHOH h eme He ycTonBiuencfl b cncTeMaTHnecxoM OTHOineHHH oOninpHon rpynnbi 
poACTBa Rubiaceae. 

Pa6oTa ocymecTBneHa npn noAAepacxe Pocchhcxoto (J)OHAa (J)yHAaMeHTajibHbix nccjie- 
AOBaHHH (npoexTbi N» 96-04-50813 h 99-04-49690). 
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SUMMARY 


The results of the analysis mainly of the seed coat structure in the Rubiaceae , one of the largest 
families of flowering plants are described. The seed coat during its development has a tendency for 
preservation and specialization of the exotestal layer. The specific diversity of the exotestal cell 
morphology and its main features such as the possibility of the formation of different secondary 
wall thickenings and their localization on certain walls have been shown. In terms of the exotestality, 
anatomical diversity of the seed coat includes two structural aspects: variability in cell differentiation 
of the exotesta and the degree of the obliteration of the internal layers of the integyment in the 
unitegmal ovules. The basic variants of the structural organization of seed coat (one-layered exotestal, 
multi-layered exomesotestal and structuraless membranous) have been identified. All structural 
variations of the seed coat and exotestal cells have been confirmed by numerous examples with the 
indication of their taxonomic status. It has been found that the structural specialization of the seed 
coat is connected with the morphological type of the fruit in which the seed develops. Depending 
on the localization and character of secondary thickening of cell wall in the exotesta and the degree 
of the obliteration of other layers of the seed coat, the main type of seed surface structure (meshy, 
torulose, meshy-torulose and lacunar) have been identified. The examples of the seed coat loss 
resulting from complete disintegration of the integument have been shown. Patterns of seed coat 
structure of wingy, ruminatae and pachyhalasal seeds, the peculiarities of the testa vascularisation 
have been described. The information taken from numerous papers and monographs and author’s 
personal observation have been summarized in accordance with the modem family systems 
(Bremecamp, 1966; TaxTaaxsH, 1987; Robbrecht, 1988a; Takhtajan, 1997). The diversity of exotestal 
cells and seed coat in general within large taxonomical subdivisions of the family — subfamilies — 
has been described in relation to comparison of C. B. E. Bremecamp’s (1966) system with the latest 
version of E. Robbrecht classification (1988a). The terminology has been defined. According to the 
complex of the seed coat features few subfamilies are homogenous, while the majority of them 
appear heterogeneous. 
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HEKOTOPBIE OCOEEHHOCTH OJIOPEI JIHCTOCTEEEJ1BHEIX MXOB 
KAHflAJIAKUlCKOrO 3AnOBEflHHKA (EEJIOE MOPE) 

O. A. BELKINA, A. Yu. LIKHACHEV. SOME PECULIARITIES OF THE MOSS FLORA 
OF KANDALAKSHA STATE RESERVE (WHITE SEA) 


AHHOTHpOBaHHblH OIHCOK JIHCTOCTe6eJIbHbIX MXOB 3anOBCflHbIX OCTpOBOB H noOepeXCbH KaRaaJiaKIUCKOrO 

3ajiHBa Ee/ioro Mopa coaepxHT 267 bhaob, othochiuhxch k 108 poaaM h 39 ceMencTBaM; 108 bhaob HanaeHbi 
3flecb BnepBbie. B pe3y/ibTaTe TaKCOHOMHHecicoro aHajiH3a h cpaBHCHHS c cJwiopaMH mxob apyriix paHOHOB 
MypMaHCKOH o6ji. BbWBjieHbi HexoTopbie oco6eHHOCTH H3yneHHOH ({)jiopbi. PaccMOTpeHbi peaKHe bhah h mxh 
aHTponoreHHbix MecTOo6HTaHHH. 

KjiKjneBbie cnoBa: ;iHCT0CTe6ejibHbie mxh, 6pHO({);iopa, KaHAajiaKiiicKHH 3anoBeaHHK. 

KaH^ajiaKincKHH rocy^apcTBeHHbiH 3anoBeAHHK BKAionaeT b ceGa TeppHTopnn Hexo- 
TOpblX OCTpOBOB H HaCTH MaTepHKOBbIX noGepeXCHH B EapeHUeBOM H EeJIOM Mopax. B 
EejiOM Mope rpaHHUbi ero npocrapaiOTCH ot BepuiHHbi KaHaajiaKixiCKoro 3ajiHBa ao 
Typbero n-OBa (KaH^anaKiiiCKHH 6eper) h KeMb-nyACKoro apxHnejiara, pacnonoxceHHoro 
6ah3 Kapejibcxoro 6epera. Co3AaHHbiii b nepByio onepe^b ajih oxpaHbi h H3yneHHH 
opHHTO(|)ayHbi KaH^anaKuiCKHH 3anoBeAHHK HBAaeTCH BMecTe c TeM TeppHTopnen, Ha 
KOTOpOH OXpaHHIOTCH npHpO^Hbie KOMnneKCbl B UejIOM. BaXCHeHIHHM KOMnOHeHTOM 
nocjieaHHx HBJiaiOTCfl BbicuiHe pacTeHHH. Ojiopa cocyAHCTbix pacTeHHH 3anoBeAHHKa k 
H acTonmeMy BpeMeHH H3yneHa aoctatomho xoporno; oGuiHpHafl GnGnHorpacJiHfl Ha 3Ty 
TeMy npHBeAeHa b paGoTax H. n. EpecjiHHOH (1987) h E. T. BopoGbefion (1996). Moxo- 
o6pa3HbiM yAenHJiocb 3HaHHTejibH0 Meiibine BHHMaHHfl. 

EeAOMopcKaa nacTb KaH^anaKmcKoro rocy^apcTBeHHoro 3anoBeAHHKa (Kr3) pacno- 
jioxeHa k ceBepy h k iory ot rionapHoro Kpyra (cm. pncyHOK). IIomhmo uinpoTHoro 
nojioxceHHH Ha KjiHMaT H3yneHH0H TeppHTopHH 0Ka3biBaeT bjihhhhc Eejioe Mope, KOTopoe, 
b nacTHOCTH, crnaxcHBaeT roaoBbie TeMnepaTypHbie aMnjiHTy^w (^kobjicb, 1961). Cypo- 
BOCTb KJiHMaTa B03pacTaeT c 3anajia Ha boctok, a Taxxce no Mepe yAaneHHa octpobob ot 
MaTepHKa. FIoGepexcbe BepuiHHbi KaHnaJiaKiucKoro 3ajiHBa HBJineTCH oahhm H3 HanGonee 
Tennbix paiiOHOB MypMaHCKOH oGji., cpeAHeroAOBaa TeMnepaTypa b KaHflanaKiue +0.2 °C, 
YmGc h KoBue — +0.4° (CnpaBOHHHK..., 1965). 

reonorHHecKoe CTpoeHHe octpobob h noGepexcba KaHAanaKincKoro sariHBa oGycAOB- 
jieHO Haxoxc^eHHeM yKa3aHHOH TeppHTopnn b npeAenax EajiTHHCKoro KpHCTaruiHuecKoro 
mHTa. KopeHHbie nopoAbi npe^cTaBJieHbi rpaHHTaMH, rHeiicaMH, MeTaMop(J)HHecKHMH 
cjiaHuaMH (PHXTep, 1946). B Tonme BMemaiomHx nopoA HepeAKH MejiKHe menouHbie 
HHTpy3HH b BH^e Aaex, coaepxcamne, b hbcthocth, xcnnbHbie H3BecTH5iKH, Kax, HanpHMep, 
Ha n- 0 Be Typnn (EjinceeB, 1958). CBepxy KopeHHbie nopo^bi noKpbiTbi MajioMomHbiM 
CJIOeM MOpeHHbIX OTJIOXCeHHH, a MeCTaMH BblXOAHT Ha AHeBHyiO nOBepXHOCTb B BHAe 
nojiornx hah oGpbiBaiomHxcfl bhh3 OTBecHbiMH CTeHxaMH CKaji. CxajibHbie oGHaxceHHfl 
saHHMaiOT 3HaHHTenbHbie nAomaAH h HipaiOT BaxcHyio ponb b (J)opMHpoBaHHH 6pnoc|)Aopbi. 

Penbecf) octpobob h noGepexcbfl xoamhctmh, a6comoTHbie BbicoTbi He npeBbiuiaioT 
120 M HaA yp. M. CKJIOHbl B03BbIULieHH0CTeH MOryT OblTb nOAOFHMH, KpyTbIMH HAH cnyc- 
KaTbCH CKanbHbiMH npycaMH. rHAporpacJ)HHecKaH ceTb Ha ocTposax pa3BHTa cAaGo. 
HeGoAbuine pyneHKH TexyT AHUib Ha GoAbiunx no nAomaAH ocTpoBax, nacTb H3 hhx k 
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Kapia-cxeMa paiioHa pa6cn\ 

/ — o-b OneHHH, 2 — o-b Phjkkob, 3 — o-b Bcjihkhh, 4 — KeMb-Jiyaciaie o-Ba, 5 — 3anHB flopba ry6a, 6 — n-OB Typan. 


cepe^HHe JieTa nepecbixaeT. PenKH h KpynHbie pynbH BCTpenaioTCH Ha noOepeatbe (riopba 
ry6a, n-OB Typnii) h o-Be Bcjihkom. Pa3Horo pa3Mepa 03epa, hbcto c 3a6ojiOHeHHbiMH 
6eperaMH, BCTpenaioTCfl Ha Bcex xpynHbix h cpe^HHx ocTpoBax. 

3oHanbHbiM THnoM pacTHTejibHOCTH hbjihctch ceBepHaa Taftra. Eojibmne ocTpoBa h 
noGepexbe noKpbiTbi cochobmmh, ejiOBbiMH, 6epe30BbiMH jiecaMH. HHoryja b cociaB 
JipeBOCTOH BXO/tHT OCHHbl, HTO OKa3bIBaeT BJIHHHHe Ha BH^OBOe pa3H006pa3He JIHCTOCTe- 
6eHbHbIX MXOB. EoJiee MeJIKHe OCTpOBa 6e3JieCHbI, noKpbiTbi B OCHOBHOM BOpOHHHHHKaMH. 
EojiOTa HMeiOTCH Ha Bcex KpynHbix h HexoTopbix MejiKHx ocTpoBax h noSepeacbe. HacTO 
BCTpenaiOTCH He6ojibiiiHe eBTpoc})Hbie 6ojioma Ha nojiorHx ynacTKax ckjiohob hjih Meacny 
cryneH^MH cxajibHbix o6HaxceHHH. Flo MopcxoMy no6epeacbK) pacnpocTpaHeHbi Tax 
Ha3biBaeMbie npHMopcKHe Jiyra — «TpaBHHHCTaa pacTHTejibHocTb, HcnbiTbiBaiomaa nocTO- 
aHHoe B03AencTBHe p*ma cf)aKTopoB, o6ycjiOBJieHHbix BJiHHHHeM MopH h b nepByio onepenb 
MopcKOH boabi» (EpecjiHHa, 1980). llpHMopcKHe jiyra HH3xoro ypoBHa 3ajiHBaioTCH bo^oh 
exe^HeBHO, cpenHero — jihlub b HanSojiee CHJibHbie npnJiHBbi, jiyra Bbicoxoro ypOBHH 
o6bIHHO TOJIbKO 3a6pbI3rHBaiOTCH BOflOH npH UITOpMaX, a nO^TOnjIHIOTCH JlHUIb npn 
HCKJIK)HHTeJIbHbIX yCJIOBHHX. MxH npennOHHTaiOT He nOCeJIHTbCH HH^Ce BepXHeH 30HbI 
npHMopcxHx jiyroB. Bbixo^bi ropHbix nopon oSycjiOBHJin npHcyTCTBHe cxajibHbix pacTH- 
TejibHbix rpynnHpoBOK. 

IlepBbie CBeAeHHH o JiHCTOCTeSejibHbix Mxax H3yneHHOH TeppHTOpHH conepacaTca b 
pa6oTe V. Brotherus (1923), b KOTopow co ccbuiKOH Ha cSopbi E CeiiHHa (G. Selin) 
npHBeaeHbi 10 bh^ob mxob H3 IlopbeH ry6bi. H. E. EomaHOBofi (1969, 1981) 6buiH 
ony6jiHKOBaHbi ciihckh Moxoo6pa3Hbix o-Ba BejiHKHH (104 BHjja jiHCTOCTeSejibHbix mxob) 
h KeMb-jiyacicoro apxHnenara (46 bh^ob), cocTaBjieHHbie eio Ha ocHOBaHHH coOcTBeHHbix 
c6opoB. B pa3Hbie ronbi Ha n-OBe TypHH paSoTan P. H. IUjiakob; Han6ojiee HHTepecHbie 
HaxoflKH 6buiH BHeceHbi b «KoHcnexT c^Jiopbi Moxoo6pa3Hbix MypMaHCKoii o6nacTH» 
(UIjihkob, KoHCTaHTHHOBa, 1982), a 6ojiee no3AHHe cGopbi He HaimiH OTpaaceHHa b nenaTH. 
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B rep6apHH IIojiapHO-ajibnHHcxoro 6oTaHHnecxoro caaa-HHCTHTyra KojibCKoro HayHHoro 
ueHTpa PAH (IIABCIi) xpaHaTca Taxace rep6apHbie o6pa3Ubi, coGpaHHbie h onpeaeneHHbie 
E. H. AtiapeeBOH b 1984 r. B HanncaHHbix b pa3Hbie roan OTneTax h ny&nHxauHax, 
nocBameHHbix pacTHTejibHocTH 3anoBeaHHKa, ynoMHHaiOTca JiHiub HexoTopbie umpoxo 
pacnpocTpaHeHHbie aoMHHaHTHbie bham. 

B 1988—1994 rr. 6pHOJioraMH nABCH npoBOjuuiHCb c6opw MOXoo6pa3Hbix Ha 
3 anoseAHbix ocTpOBax h noSepeacbe KaHaanaxuicxoro 3anHBa (cm. pwcyHox). H. A. Koh- 
cTaHTHHOBa (1997, 1998) HccjieaoBana <})Jiopy neneHOHHHKOB, aBTopw HacToamew 
cTaTbH — jiHCTOCTe6ejibHbix mxob. Bbuin o6cjieAOBaHbi: ocTpoBa Ojichhh h PaacxoB 
(1988 r., co6paHO 335 h 342 o6pa3UOB jiHCTOCTe6ejibHbix mxob cootbctctbchho); KeMb- 
jiyACKHH apxHnejiar — ocTpoBa Eojimijoh KeMb-nyacxHH, Eojimijoh Aca(J)beB, H36bhoh, 
riepeHMa (1989 r., 360 o6pa3UOB>; 3anHB IlopbJi ry6a — ocTpoBa Eojibiuoft BroaHbiii, 
EojibmoH CeOTOBaTbiH, Eojimijoh FlepyHHH, MeaBeacHH, CtaepHaHxa, IlajieHbiH, XeaocT- 
poB, TopejiMH, a Taxace MaTepHKOBoe no6epeacbe b HH30Bbax penxn IlnoTHHba, pynbeB 
IlopHH, KocTapHxa, UlyuinaHHxa, b oxpecTHocrax B03BbiiueHH0CTH Ilopba h iy6bi Een- 
03 epcxaa (1991 r., 483 o6pa3ua); o-b Bcjihkhh (1992 r., 178 o6pa3UOB); n- 0 B TypHH — 
b HH30Bbax XaM-pyHba h pyHba MaxoBCXHH (1994 r., 34 o6pa3ua). Bcero co6paHO h 
onpeaeneHo 6ojiee 1750 o6pa3UOB, coaepacamnx 1—3 h 6onee bhaob xaacabifi. HacTb 
pe 3 yjibTaTOB onyftnHxoBaHa (KoHCTaHTHHOBa h ap., 1993; JlHxaneB, 1996; EenxHHa, 
JlnxaneB, 1997a, 6). 

Uejibio HacToamen paOoTbi 6buia HHBCHTapH3auna (jwiopbi jiHCTOCTe6ejibHbix mxob 
6ejiOMopcKOH nacTH KaHaanaxuicxoro 3anoBeaHHxa h BbiaBJieHHe ee oco6eHHOCTen. B 
3aaaHH HccneaoBaHHa BxoannH cocTaBneHHe noriHoro cnncxa BHaoB mxob, TaxcoHOMHHec- 
XHH H 3KOJIOrHHeCKHH aHaJlH3bI 6pHO(J)JIOpbI, CpaBHCHHC nOJiyHCHHblX pe3yjIbTaTOB c 
aaHHbiMH ana apyrnx moxobmx cjwiop xax OTaenbHbix pafioHOB MypMaHcxon o6n., Tax h 
coceaHeii TeppHTopH h — KapejiHH. 


Pe3yjibTaTbi 

CnwcoK aHCTOCTe6eabHbix mxob Kr3 npHBeaeH b Ta6n. 1. Ha3BaHHa BHaoB aaHbi b 
cooTBeTCTBHH c pa6oTOH M. C. HraaTOBa h O. M. Ac|x)hhhoh (1992). B noHHMaHHH 
o6beMOB ceMeiicTB mm npnaepacHBaeMca B3DiaaoB P. H. UlriaKOBa (ILLnaKOB, KoHCTaHTH- 
HOBa, 1982). 


06 cy%aeHHe 

TaKCOHOMHHeCKHH aHaJIH3 H CpaBHeHHe C apyTHMH 6pHO$JIOpaMH. Bo 4>aope 
aHCTOCTe6ejibHbix mxob Kr3 OTMeneHo 267 BHaoB aHCT0CTe6ejibHbix mxob, hto cocraB- 
jiaeT oKoao 60 % Been MypMaHcxon c|)aopbi mxob. Xlna 0TH0CHTeabH0 He6onbiuoH 
TeppHTopH h cyuiH, KOTOpyio b coBOKynHocTH aaiOT ocTpoBa h noGepeacbe, h He3HaHHTenb- 
Hbix aOcojiiOTHbix BbicoT Taxaa cfwiopa MoaceT CHHTaTbca 6oraTOH. Ilo HHCJiy BHaoB oHa 
npeBbiuiaeT canopy Taxoro xpynHoro noaHaTHa MypMaHcxon o6n., xax JIoB03epcxHe ropbi, 
h HeMHoro ycTynaeT cjinopHCTHHecxH 6oraTMM XhShhcxhm ropaM (Ta6n. 2). 

Taxoe pa3Hoo6pa3He moxcho o6bacHHTb HecxoabXHMH npHHHHaMH. Bo-nepBbix, cxa- 
3biBaeTca 6ojiee loacHoe nonoaceHHe Kr3 h oxeaHHHHOCTb xjiHMaTa. 3aecb pacnpocrpa- 
hchm BHabi, He BCTpenaiomHeca nan HMeiomHe eaHHHHHbie MeeroHaxoacaeHHa b ceBepHbix 
panoHax oSaacTH. Bo-BTopbix, Sonbiuoe 3HaneHHe HMeeT uiHpoxoe pacnpocTpaHeHHe 
xaabUHHcoaepacamHx nopoa. 18 % (Jwiopbi mxob cocTaBaaioT xaabuec^Habi (48 BHaoB). 
B-TpeTbHx, H3yneHHaa TeppHTopna oneHb HeoaHopoaHa, h pa3Hoo6pa3He MecTOo6HTaH hh 
no3BoaaeT npoH3pacTaTb 3aecb BHaaM c pa3JiHHHMMH sxonoraHecxHMH Tpe6oBaHHaMH. B 
nacTHOCTH, noMHMO oSbiHHoro Ha6opa BHaoB aecHbix h 6oaoTHbix coo6mecTB 4>nopy 
3anoBeaHHxa o6oramaK)T noceaaiomHeca Ha MHoroHHCJieHHbix noraaxax Mopcxwx nTHU 
cruiaxHOBbie mxh; rpynnbi BHaoB cyxnx cxan ioxchoh 3xcno3HUHH w MaaeHbXHx no 
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TABJIHUA 1 

CnncoK jiHCT0CTe6ejibHbix mxob KaHaajiaioiicKoro 3anoBeaHHKa 
(Eeaoe Mope) 


Baa 

MecroHa- 

xoacneHHe 

MecToo6H- 

TaHHe 

CybcrpaT 

HacroTa 

Bcrpe- 

MaCMO- 

CTH 

Abietinella abietina (Hedw.) Fleisch. 

0, B, n, K 

C, XC 

no 

2 

Amblystegium serpens (Hedw.) B. S. G. 

0, B, P, n, K, T 

ji, n, c 

a, ct, no, Ka 

2 

Amphidium lapponicum (Hedw.) Schimp. 

o, p,n 

c 

Me, Ka 

2 

A. mougeotii (B. S. G.) Schimp. 

p, n 

c 

Me, Ka 

1 

todreaea rupestris Hedw. 

0, B, P, n, K, T 

C, JI 

Me, Ka 

3 

Anoectangium aestivum (Hedw.) Mitt.+ 

T 

C 

Me 

1 

Arctoa fulvella (Dicks.) B. S. G. 

o, n 

JI, H 

no 

1 

Atrichum tenellum (Rohl.) B. S. G. 

0, B* 

JI, H 

no 

1 

A. undulatum (Hedw.) P. Beauv. 

B* 

JI 

no 

1 

Aulacomnium palustre (Hedw.) Schwaegr. 

0, B, P, n, K, T 

6, JI, p, C, K 

no, a, 3 

4 

A. turgidum (Wahlenb.) Schwaegr. 

0, P, K 

c, xc, h, n 

no 

2 

Barbula unguiculata Hedw.H- 

K 

c 

Me 

1 

Bartramia ithyphylla Brid. 

o, p, n 

c 

Me 

1 

B. pomiformis Hedw. 

p, n 

c 

no. Me 

1 

Blindia acuta (Hedw.) B. S. G. 

n 

P 

Me 

1 

Brachythecium albicans (Hedw.) 

o, p, n, k 

n, ji, b 

no, a, ct 

2 

B. S. G. 





B. campestre (C. Muell.) B. S. G. 

n, k 

JI, c 

no 

1 

B. latifolium Kindb. 

o, p,n 

JI, p, K 

no, on 

2 

B. mildeanum (Schimp.) Schimp. ex 

o, b, n, K 

JI, 6, p, H, c 

no, a 

2 

Milde 





B. oedipodium (Mitt.) Jaeg. 

n, k 

B, JI 

no, on 

1 

B. plumosum (Hedw.) B. S. G. 

B* 

c 


1 

B. populeum (Hedw.) B. S. G. 

b, p, n, k 

JI, c, H 

no, on, Me 

2 

B. reflexum (Starke in Web. et Mohr) 

B. S. G. 

0, B, p, n, K, T 

JI, C, K 

no, Me, on, a, 

CT, Ka 

3 

B. salebrosum (Web. et Mohr) B. S. G. 

o, B, n, K 

JI, xc, p 

no, on, a, ct 

3 

B. starkei (Brid.) B. S. G. 

P, K 

ji, c, 6 

no, a, on 

2 

B. turgidum (Hartm.) Kindb. 

o, K 

c 

Me, Ka 

1 

B. udum (Hag.) Hag. 

0 

M 

no, on, a 

1 

B. velutinum (Hedw.) B. S. G.+ 

o, K, T 

C, JI 

Me, CT 

1 

Bryoerythrophyllum recurvirostre (Hedw.) 

o, n,T 

c 

Me 

2 

Chen 





Bryum amblyodon C. Mueil. 

P, n,K 

C, H, 6 

Me, no, a 

3 

B. archangelicum B. S. G. 

o, n 

c 

no, Me 

1 

B. argenteum Hedw. 

K 

c 

Me 

1 

B. caespiticium Hedw. 

0 

C, K 

Me, no 

1 

B. creberrimum Tayl. 

K* 

c 

Me 

1 

B. elegans Nees ex Brid. 

o, p, n, k 

c 

Me 

2 

B. intermedium (Brid.) Bland. 

n, k 

c 

Me 

1 

B. knowltonii Barnes 

0 

c 

Me 

1 

B. murmanicum Broth. + 

p 

c 

Me 

1 

B. oblongum Lindb.-M- 

K 

n 

no 

1 

B. pallens (Brid.) Sw. ex Roehl. 

0 

H 

ne 

1 

B. pallescens Schleich. ex Schwaegr. 

b, p, n, t 

c 

no, Me 

2 

B. pseudotriquetrum (Hedw.) Gaerth. 
et al. 

0, B, P, n, K, T 

6, p, c, xc 

no 

3 

B. purpurascens (R. Br.) B. S. G. 

0 

6 

no 

1 

B. rutilans Brid.++ 

K 

n 

no 

1 
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TAEJIHIJA 1 ( npodoAotcenue) 


Bh^ 

MecroHa- 

xoacneHHe 

MecTOobH- 

TaHHe 

Cy6cTpaT 

TacTOTa 

BCTpe- 

HaeMO- 

CTH 

Bryum salinum Hag. ex Limpr. 

0, B, n, K, T 

c, n, 6 

Me, ne 

3 

B. saxatile Hag. 

n 

c 

Me 

1 

B. subelegans Kindb.-H- 

O, T* 

C, Jl 

Ka, no 

1 

B. subneodamense Kindb.++ 

p 

c 

no 

1 

Buxbaumia aphylla Hedw.++ 

T 

M 

Jl 

1 

Calliergon cordifolium (Hedw.) Kindb. 

B, P, K 

6, ji 

no, on 

2 

C. giganteum (Schimp.) Kindb. 

0, B, P, n, K, T 

6, p, c, h, n 

no, Me 

3 

C. richardsonii (Mitt.) Kindb. 

B, P, K 

6, ji 

no 

2 

Calliergonella cuspidata (Hedw.) Loeske 

B 

P 

no 

1 

Campy Hum chrysophyllum (Brid.) 

n 

M 

Me 

1 

J. Lange 





C. polygamum (B. S. G.) C. Jens. 

B, n, K, T 

ji, 6 , c, p 

no 

2 

C. sommerfeltii (Myr.) J. Lange 

b, p, n,K 

Jl, 6, H 

a, no, Tp 

2 

C. stellatum (Hedw.) C. Jens. var. stel- 

0, B, P, n, K, T 

6, p, ji 

no, on, a 

3 

latum 





C. stellatum var. protensum (Brid.) 

0, B, P, n, K 

6, p, Ji 

no, on 

3 

Bryhn ex Grout , 





Catoscopium nigritum (Hedw.) Brid. 

n, t 

6 , H, p 

no, ne 

1 

Ceratodon purpureus (Hedw.) Brid. 

0, B, P, n, K, T 

H, C, JI 

no, Me, ji 

4 

Cinclidium stygium Sw. 

0, B, P, n, K, T 

ji, 6 

no 

3 

C. subrotundum Lindb. 

0, K 

6 

no 

1 

Climacium dendroides (Hedw.) Web. et 

o, B, n, K 

ji, n, xc, c 

no, on, ji 

3 

Mohr 





Cnestrum schisti (Web. et Mohr) Hag. 

p, n* 

c 

Ka 

1 

Conostomum tetragonum (Hedw.) Lindb. 

0, B, P, n, K 

c 

no, Me 

2 

Cynodontium strumiferum (Hedw.) Lindb. 

0, B, P, n, K 

C, Jl 

Me, a, ct, Ka 

3 

C. tenellum (B. S. G.) Limpr. 

o, B, P, n, K 

c 

Me 

3 

Desmatodon cernuus (Hueb.) 

T* 

c 

Me 

1 

B. S. G.+ ++ 





Dichelyma falcatum (Hedw.) Myr. 

n 

P, 6 

Ka, HK 

1 

Dicranella cerviculata (Hedw.) Schimp. 

o, b, n 

H 

no 

2 

D. subulata (Hedw.) Schimp. 

o, B, n, K 

H, M 

no, ne 

2 

Dicranoweisia crispula (Hedw.) Lindb. 

0, B, P, n, K 

Jl, p, C 

Me, Ka 

3 

Dicranum acutifolium (Lindb. et H. Ar- 

B*, P, K 

Jl, 6 

no 

2 

nell) C. Jens, ex Weinm. 





D. angustum Lindb. 

o, B, P, K 

ji, 6 

no 

2 

D. bergeri Bland. 

0 , B, P, n, K, T 

ji, 6, c 

no 

3 

D. bonjeanii De Not. 

0 , B, P, n, K, T 

ji, 6, c 

no, Jl , HK 

3 

D. brevifolium (Lindb.) Lindb. 

P, T 

c 

Me 

1 

D. congestum Brid. 

0 , B, P, n, K, T 

JI, C, H 

no, ,a 

3 

D. drummondii C. Muell. 

o, B, P, K 

Jl, c 

no, Me 

2 

D. elongatum Schleich. ex Schwaegr. 

b, p, n, k 

C, H 

Me, no 

2 

D. fragilifolium Lindb. 

B, T 

Jl 


1 

D. fuscescens Turn. 

0 , B, P, n, K 

Jl, c 

no, Me, ji 

3 

D. groenlandicum Brid. 

b, n, k 

6 , c 

no 

1 

D. majus Sm. 

0 , B, P, n, K, T 

ji, c, 6 

no, .a 

4 

D. muehlenbeckii B. S. G. 

B*, K* 



1 

D. po lyse turn Sw. 

o, B, P, K 

ji, c, 6 

no, HK 

3 

D. scoparium Hedw. 

0, B, P, n, K, T 

ji, c, n, xc 

no, Me, ji 

4 

D. spadiceum Zett. 

B 

ji 

n 

1 

D. spurium Hedw.+ 

o, P, K 

ji 

no 

1 
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TAEJIHIJA 1 ( npodoAOtceme ) 


Bh^ 

MecTOHa- 

xoacaeHHe 

MecTooSn- 

TaHHe 

CybcTpaT 

HacroTa 

BCTpe- 

naeMo- 

CTH 

Didymodon rigidulus Hedw. 

P 

H 

ne 

1 

Distichium capillaceum (Hedw.) B. S. G. 

0, B, P, n, K, T 

C, J1 

Me 

3 

D. inclinatum (Hedw.) B. S. G. 

0, P, T 

c 

Me 

2 

Ditrichum flexicaule (Schwaegr.) Hampe 

0, B, P, n, K, T 

JI, c 

no, Me 

2 

D. cylindricum (Hedw.) Grout* 

T 

c 

Me 

1 

Drepanocladus aduncus (Hedw.) Warnst. 

B, K 

p, n 

Me, ne 

1 

Encalypta brevicollis (B. S. G.) Bruch 

n 

c 

no 

1 

ex Aongstr. 





E. ciliata Hedw. 

n*, t 

c 

Me 

1 

E. procera Bruch 

n 

c 

Me 

1 

E. rhaptocarpa Schwaegr. 

p, n, t* 

c 

Me 

1 

Eurhynchium pulchellum (Hedw.) Jenn. 

b, n, t* 

C, JI 

Me, CT 

1 

var. pulchellum 





E. pulchellum var. diversifolium 

P 

! c 

Ka 

1 

(B. S. G.) C. Jens 





Fissidens adianthoides Hedw. 

0, B, n, K, T 

JI, p, c 

no, Me, ji 

2 

F. osmundoides Hedw. 

0, B, P, n, K, T 

P. c, 6 

no, Me, HK, CT 

3 

F. viridulus (Sw.) Wahlenb.* 

B 

P 

Me 

1 

Fontinalis antipyretica Hedw. var. antipy - 

B*, T 

P 

no, a 

1 

retica 





F. antipyretica var. gracilis (Lindb.) 

B 

P 

Ka 

1 

Schimp. 





F. dalecarlica B. S. G. 

b, n 

P 

Ka 

1 

Funaria hygrometrica Hedw. 

0, B, P 

H, K 

no 

2 

Grimmia affinis Hoppe et Hornsch. ex 

0, B, P 

C 

Ka, Me 

2 

Hornsch. 





G. doniana Sm. 

K 

C 

Ka, Me 

1 

G. torquata Hornsch. in Grev. 

0, P 

C 

Ka, Me 

2 

Gymnostomum aeruginosum Sm. 

T 

C 

Me 

1 

Hamatocaulis lapponicus (Norrl.) Hede- 

B* 

6 

no 

1 

naes-H- 





H. vemicosus (Mitt.) Hedenaes* ++ 

B* 

6 

no 

1 

Hedwigia ciliata (Hedw.) Beauv. 

0, B, p, n, K 

C, JI 

Ka, Me, ct 

3 

Helodium blandowii (Web. et Mohr) 

0, B, n, K, T 

6, ji, p 

no 

3 

Warnst. 





Herzogiella turfacea (Lindb.) Iwats.+ 

b, n 

6, H 

no, a 

1 

Heterocladium dimorphum (Brid.) 

n 

c 

Me 

1 

B. S. G. 





Hygrohypnum alpestre (Hedw.) Loeske 

o, B,n 

p 

Ka 

2 

H. luridum (Hedw.) Jenn. 

n ! 

c 

Me 

1 

H. smithii (Sw. ex Lilj.) Broth. 

n 

p 

Ka 

1 

Hylocomiastrum pyrenaicum (Spruce) 

0, B* 

xc, c 

no 

1 

Fleisch. 





Hylocomium splendens (Hedw.) B. S. G. 

0, B, p, n, K, T 

ji, c, 6 

no 

4 

Hypnum callichroum Funck ex Brid. 

K 

6 

on 

1 

H. cupressiforme Hedw. 

0 

c 

Ka, Me 

1 

H. lindbergii Mitt. 

0, B, n, K, T 

p, 6, xc 

no, on, Me 

2 

H. plicatulum (Lindb.) Jaeg.++ 

p, n 

c 

Ka, Me, no 

1 

H. pratense Koch ex Spruce 

0, B, n, K 

6, ji, xc 

no 

2 

H. vaucheri Lesq.+ 

T* 

c 

Me 

1 

Isopterygiopsis pulchella (Hedw.) Iwats. 

0, P, n, K, T 

c, ji, xc 

no, ct, Me 

2 
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TABJIHUA 1 ( npodoADtcenue ) 


Bun 

MecTOHa- 

xoxaeHHe 

MecToobn- 

TaHHC 

Cy6<rrpaT 

HacTOTa 

BCTpe- 

naeMo- 

CTH 

Isothecium myosuroides Brid. 

P 

c 

Me, Ka 

1 

Kiaeria blyttii (Schimp.) Broth. 

B*, P 

c 

Ka 

1 

Leptobryum pyriforme (Hedw.) Wils. 

o, B, P, n, K 

H, K 

no, xh 

3 

Leptodictyum riparium (Hedw.) Wamst. 

n 

JI, c 

no, Tp 

1 

Lescuraea saxicola (B. S. G.) Milde 

n, k 

Jl, p, c 

no, Me, ct 

1 

Leskeella nervosa (Brid.) Loeske 

o, b, n, K, T 

C, JI 

Me, xa, a, ct 

2 

Leucodon sciuroides (Hedw.) Schwaegr. 

o, n 

c 

Me, ica 

1 

Limprichtia cossonii (Schimp.) Ander- 

b, n, K, T 

6, P 

no, a 

2 

son et al. 





L. revolvens (Sw.) Loeske 

0, B, p, n, K, T 

6, c 

no 

3 

Loeskypnum badium (Hartm.) Paul 

0, B, P, n, K, T 

6, c 

no 

3 

Meesia longiseta Hedw.++ 

T* 

! c 

Me 

1 

M. triquetra (Richter) Aongstr. 

0 

e 

no, on 

1 

M. uliginosa Hedw. 

o,p, n,T 

n, 6, p 

no 

2 

Mnium stellare Hedw. 

b, n,T 

C, JI 

no 

2 

Myurella julacea (Schwaegr.) B. S. G. 

p, n,T 

c 

i Me 

2 

M. tenerrima (Brid.) Lindb. 

0 

c 

Ka 

1 

Neckera pennata Hedw. var. penna- 

P, T* 

c, H 

no, Ka 

1 

ta + ++ 





N. pennata var. tenera C. Muell. 

0 , p,n 

c 

Ka, Me 

1 

Oncophorus compactus (B. S. G.) 

o, B, P 

ji, c, 6 

no, Me, a 

2 

Schijak. 





0 , virens (Hedw.) Brid. 

0, B, P, n, K, T 

c, P, JI, H 

Me, no, a 

3 

0. wahlenbergii Brid. 

0, B, P, n, K 

JI, c, p, 6 

no. Me, a 

3 

Orthodicranum montanum (Hedw.) Loes¬ 

0, P, K 

c, JI 

Me, a 

2 

ke 





Orthotrichum affine Brid. 

n, k 

c, JI 

Me, CT 

2 

0. alpestre Homsch. 

b, n,T 

c 

Me 

i 

0. obtusifolium Brid. 

b, n, k 

JI 

CT 

2 

0. pylaisii Brid. 

B, n, K, T 

c 

Me 

2 

0. speciosum Nees in Sturm+ 

K 

JI 

CT 

1 

Paludeila squarrosa (Hedw.) Brid. 

0, B, P, n, K, T 

6, JI 

no 

3 

Palustriella commutata (Hedw.) Ochyra 

T 

6 

no | 

1 

var. commutata 





P. commutata var. falcata (Brid.) Ochyra 

T 

6 

no 

1 

P. decipiens (De Not.) Ochyra 

T* 

6 

no 

1 

Paraleucobryum longifolium (Hedw.) Lo¬ 

0 , B, p, n 

c 

Me 

2 

eske 





Philonotis caespitosa Jur. 

0 

p 

no 

1 

P. fontana (Hedw.) Brid. 

n, k*, t 

6, ji 

no 

2 

P. tomentella Mol. 

o, p, n, k 

P, JI, H 

no 

2 

Plagiomnium curvatulum (Lindb.) 

0, B, n, K, T 

ji, x, 6 

no 

2 

Schijak. 





P. cuspidatum (Hedw.) T. Kop. 

B, n, K, T 

ji, p, X 

no 

2 

P. datum (B. S. G.) T. Kop. 

T 

P 

no 

1 

P. ellipticum (Brid.) T. Kop. 

0 , B, P,n, K, T 

JI, p, 6, H, X 

no, on, a 

3 

P. medium (B. S. G.) T. Kop. 

n, k 

ji, 6 

no 

2 

Plagiothecium cavifolium (Brid.) Iwats. 

o, n 

C, JI 

no, on 

1 

P. denticulatum (Hedw.) B. S. G. 

0 , B, P, n, K, T 

ji, 6, c 

no, a, Ka, Me 

4 

P. laetum Schimp. in B. S. G. 

0 , B, P, n, K, T 

ji, 6, c 

no. Me, Ka, a 

4 
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TAEJIHIIA 1 ( npodoAJtceuue) 


Bm 

MecroHa- 

xoxuieHHe 

MecToobw- 

TaHHe 

Cy6crpaT 

Hacrora 

Bcrpe- 

qaeMO- 

CTH 

Platydictya jungermannioides (Brid.) 

o, n 

c 

Me 

1 

Crum 





P. subtilis (Hedw.) Crum+ 

n 

JI 

no 

1 

Pleurozium schreberi (Brid.) Mitt. 

0, B, p, n, K, T 

ji, 6, b, n, c 

no 

4 

Pogonatum dentatum (Brid.) Brid. 

0, B, p, n, K 

H 

no 

2 

P. umigerum (Hedw.) P. Beauv 

o, n,K 

H 

Me, no 

1 

Pohlia bulbifera (Warnst.) Wamst. 

o, P,n 

H 

no 

2 

P. cruda (Hedw.) Lindb. 

0, B, P, n, K, T 

C, H 

Me, no 

3 

P. drummondii (C. Muell.) Andrews 

p 

6 

no 

1 

P. nutans (Hedw.) Lindb. 

0, B, P, n, K, T 

JI, C, 6, P, H 

no, n, cr, Me 

4 

P. proligera (Kindb. ex Breidl.) Lindb. 

o, p, n, k 

H, C 

no, Me 

2 

ex H. Amell 





P. wahlenbergii (Web. et Mohr) An- 

0, B* 

C, P 

no 

1 

drews 





Polytrichastrum alpinum (Hedw.) 

b, p, n, k 

c, n 

no, Me 

2 

G. L. Sm. 





Polytrichum commune Hedw. 

0, B, P, n, K 

JI, 6, C, H 

no, ji 

3 

P. jensenii Hag. 

p 

JI 

no 

1 

P. juniperinum Hedw. 

0 , B, P, n, K, T 

ji, 6, c 

no, ji, Me, h 

4 

P. longisetum Sw. ex Brid. var. longise - 

0 , B, P, n, K 

JI, 6, H 

no 

3 

turn 





P. longisetum var. anomalum (Milde) 

o, B, n, K 

H 

no 

2 

Hag. 





P. piliferum Hedw. 

0, B, P, n, K 

JI, C, H 

no. Me 

3 

P. strictum Brid. 

B, P, K 

ji, 6, c 

no, Me 

3 

P. swartzii Hartm. 

o, P 

JI, 6, p, H 

no 

1 

Pseudobryum cinclidioides (Hueb.) 

0 , B, P, n, K 

ji, xc, 6 

no, ji 

3 

T. Kop. 





Pseudocalliergon trifarium (Web. et 

o, B, T 

6 

no 

2 

Mohr) Loeske 





P. turgescens (T. Jens.) Loeske , 

B* 

6 

no 

1 

Pseudoleskea radicosa (Mitt.) Kindb. 

n 

c 

Ka 

1 

Pseudoleskeella papillosa (Lindb.) 

o, n, K, T 

c 

Me 

2 

Kindb. ++ 





P. tectorum (Funck ex Brid.) Kindb. 

0 , B, P, n, K, T 

c, 6 

Me, ji 

3 

Pterigynandrum filiforme Hedw. 

0 , B, P, n, K, T 

c 

Ka, Me, no, ct 

3 

Ptilium crista-castrensis (Hedw.) De 

0 , B, P, n, K 

JI, c 

no 

3 

Not. 





Pylaisiella polyantha (Hedw.) Grout 

0 , B, P, n, K 

C, JI 

Me, Ka, ji, ct 

2 

Racomitrium canescens (Hedw.) Brid. 

n 

c 

Me 

1 

R. lanuginosum (Hedw.) Brid. 

B*, K 

c 

Me 

1 • 

R. microcarpon (Hedw.) Brid. 

0, B, P, n, K 

c, JI, 6, p 

Me, Ka 

3 

R. sudeticum (Funck) B. S. G. 

0 

c 

Me 

1 

Rhizomnium magnifolium (Horik.) 

o, B, n, K, T 

ji, 6, c 

no 

2 

T. Kop. 





R. pseudopunctatum (Bruch et Schimp.) 

0 , B, P, n, K, T 

ji, p, 6, c 

no 

3 

T. Kop. 





R. punctatum (Hedw.) T. Kop. 

o, B,n 

ji, p, c 

no 

1 

Rhodobryum roseum (Hedw.) Limpr. 

B, n, K, T 

JI, xc 

no 

2 

Rhytidiadelphus squarrosus (Hedw.) 

b*, n, k 

ji 

no 

1 

Wamst. 
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TABJIMLIA 1 ( npodoAOfcenue) 


Bm 

MecToHa- 

xoxcaeHHe 

MecTooSn- 

TaHHe 

CyScTpaT 

HacTOTa 

BCTpe- 

naeMO- 

CTH 

Rhytidiadelphus subpinnatus (Lindb.) 

T. Kop. 

0, B 

XC, JI 

no, Jl 

2 

R. triquetrus (Hedw.) Warnst. 

o, B, P, n, K 

JI, X, 6 

no 

3 

Rhytidium rugosum (Hedw.) Kindb. 

o, n,K 

c 

Me, no 

2 

Saelania glaucescens (Hedw.) Broth. 

n, t 

c 

Me 

2 

Sanionia uncinata (Hedw.) Loeske 

0, B, P, n, K, T 

;i, 6, n, c, k 

no, Me, a, ct, 
on, Ka 

4 

Sarmentypnum sarmentosum (Wahlenb.) 

0, B, P, n, K 

6, c 

no, Me 

3 

Tuom. et T. Kop. 



Schistidium agassizii Sull. et Lesq. in 

o, b, n 

P, c 

no, Me 

2 

Sull. 



S. apocarpum (Hedw.) B. S. G. var apo- 

0, B, P, n, K 

c 

Me 

3 

carpum 





S. apocarpum var. confertum (Funck) 

0, P, K, T 

c 

Me 

2 

Moell. 




S.flaccidum (De Not.) Lindb. 

B, K 

P, c 

Me 

1 

S. strictum (Turn.) Mart. 

0, T 

c 

Me 

1 

Scorpidium Scorpio ides (Hedw.) Limpr. 

0, B, P, n, K, T 

6 

no 

3 

Sphagnum angustifolium (Russ, ex 

0, B, P, n, K 

Ji, p 

no 

2 

Russ.) C. Jens. 


S. annulatum H. Lindb. ex Warnst. 

p, n 

6 

no, HK 

1 

S. balticum (Russ.) Russ, ex C. Jens. 

B, P, K 

6 

no 

2 

S. capillifolium (Ehrh.) Hedw. 

0, B, P, n, K 

6, ji, x 

no 

3 

S. centrale C. Jens, ex H. Arnell et 

o, B, P, n, K 

6, p, ji 

no 

2 

C. Jens. 


S. compactum DC. 

o, b, p, n 

6, c 

no 

2 

S. cuspidatum Ehrh. ex Hoffm. 

b*, n 

c 

no 

1 

S, fallax (Klinggr.) Klinggr. 

o, B, K 

P 

no 

2 

S. fimbriatum Wils. 

B, K 

6, ji, n 

no 

2 

S. flexuosum Dozy et Molk.-f* 

B, P, K 

6, c, p 

no 

1 

S.fuscum (Schimp.) Klinggr. 

0, B, P, n, K 

6, p, ji 

no 

3 

S. girgensohnii Russ. 

0, B, P, K 

ji, p 

no 

3 

S. jensenii H. Lindb. 

0, B, p, n 

6 

no 

2 

S. iindbergii Schimp. ex Lindb. 

o, B, P, n, K 

6, c 

no 

3 

S. magellanicum Brid. 

B 

6 

no 

1 

S. majus (Russ.) C. Jens. 

K 

6 

no 

1 

S. papillosum Lindb. 

B 

6 

no 

1 

S. platyphyllum (Lindb. ex Braithw.) 

0, B* 

6, ji 

no 

1 

Sull. ex Warnst. 

S. quinquefarium (Lindb. ex Braithw.) 

B* 

ji 

no 

1 

Warnst.+ 



S. riparium Aongst. 

B, P, n, K 

6, ji 

no 

2 

S. rubellum Wils. 

0, B* 

6 

no 

1 

S. russowii Warnst. 

b, p, n, k 

6, ji, x 

no 

3 

S. squarrosum Crome 

o, B, P, n, K 

6, p, ji 

no 

3 

S. subfulvum Sjoers 

B 

6 

no 

1 

S. subnitens Russ, et Warnst. ex 

B* 

6 

no 

1 

Warnst. + 



S. subsecundum Nees ex Sturm 

0, B, P, K 

6, ji 

no 

2 

S. teneilum (Brid.) Perss. ex Brid. 

B*, K 

6 

no 

1 

S. teres (Schimp.) Aongst. ex Hartm. 

0, B, P, n, T 

6, P 

no 

2 

S, wamstorfii Russ. 

0, B, P, n, K, T 

6, ji, p 

no 

3 
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TABJIHLIA 1 ( npodojiofcenue ) 


Bha 

MecTOHa- 

xoxAeHHe 

MecToo6H- 

TaHHe 

CybcTpaT 

HacTOTa 

BCTpe- 

naeMo- 

CTH 

Splachnum ampullaceum Hedw. 

B, P, K, T 

6, ji 

3 

2 

S. luteum Hedw. 

0, B, P, n, K, T 

6, ji 

3 

3 

S. rubrum Hedw. 

0, B* 

JI, 6 

3 

1 

S. sphaericum Hedw. 

B, P, T 

6, ji 

3 

2 

S. vasculosum Hedw. 

K, T 

6, ji 

3 

1 

Straminergon stramineum (Brid.) Hede- 

0, B, p, n, K, T 

6, c 

no, a 

3 

naes 





Tayloria lingulata (Dicks.) Lindb. 

0, B, p, n, K 

ji, 6, p, n, k 

no, Me 

2 

T. tenuis (Dicks.) Schimp. 

0, K, T* 

ji, 6, c 

3, Me 

1 

Tetraphis pellucida Hedw. 

0, B, p, n, K 

JI, C, H 

A, no, Me 

3 

Tetraplodon angustatus (Hedw.) B. S.<}. 

0, B, P 

6, ji, c 

XCH, 3 

2 

T. mnioides (Hedw.) B. S. G. 

0, B, P, n, K 

6, JI, C, H 

XCH, 3 

2 

Timmia austriaca Hedw. 

n*, p 

c 

Me 

1 

Tomentypnum nitens (Hedw.) Loeske 

0, B, P, n, K, T 

6, p, ji 

no 

3 

Tortella fragilis (Hook, et Wils.) Limpr. 

o, p, n, k 

c 

Me 

3 

T. tortuosa (Hedw.) Limpr. 

0, B, P, n, K, T 

c 

Me 

3 

Tortula ruralis (Hedw.) Gaerth. et al. 

0, B, P, n, K, T 

c, xc, n 

no, Me, ne 

3 

Ulota curvifolia (Wahlenb.) Lilj. 

0, B, P, n, K 

C, JI 

xa, Me 

2 

Wamstorfia exannulata (B. S. G.) Loeske 

0, B, P, n, K 

6, c, ji 

no, a 

3 

W. fluitans (Hedw.) Loeske 

0, B, P, n, K 

6, c, ji 

no, Me 

3 

W. procera (Ren. et H. Arne 11) Tuom. 

o, P 

6, p 

no 

2 

W. pseudostraminea (C. Muell.) Tuom.+ 

B, K 

c, 6 

no, Me 

1 

W. tundrae (H. Arnell) Loeske 

B ! 

6 

no 

1 


npHMCHaHHe. MecTOHaxoxgieHHJi: B — o-b Bcjihkhh, K — KeMb-;iyACKHH apxunejiar, O — o-b Ojichhh, 
n — 3annB nopbfl ry6a, P — o-b Phxckob, T — n-OB TypHH. * — cbcachhh o MecTax npOH3pacTaHHfl bhaob He 
'To^TBepxcaeHbi HauiHMH c6opaMH h noTOMy npHBOAflTCH no JiHTepaTypHbiM HCTOHHHKaM (n* — no: Brotherus, 
1923; K*, B* — no: EomaHOBa, 1969, 1981; T* — no: UIjuikob, KoHCTaHTHHOBa, 1982). MecTOoGirraiuMi: 6 — 
5o;iOTHbie, b — BopoHHHHHKH Ha MopcKOM no6epexo>e h 6e3jiecHbix ocTpoBax, xc — pa3JiHHHbie JiyxcaHKH h 
ceHOKocHbie jiyra, k — Kocipnma, ji — JiecHbie, m — MOpcKHe necnaHbie iuijdkh, nojioca npHboa, h — ynacTKH 
; HapymeHHbiM HanoHBeHHbiM noKpoBOM b pa3JiH4Hbrx pacTHTejibHbix coo6mecTBax (noHBeHHbie niyp<}>bi, 
3eTpoBajibHbie hmm, noKpbiTbie noHBon kophh noBaiieHHbix AepeBbeB, BbrranTbiBaeMbie ynacTKH), n — npHMopcKHe 
.-^Ta, p — 6epera peqeic h pynbeB, c — CKajibHbie. Cy6cTpar. a — ApeBecHHa, xch — xcHBOTHbie ocTaHKH (noraAKH, 
TpynHKH, kocth), Ka — CKajibHO-KaMeHHCTbiH, Me — MejiK03eM, on — onaA, ne — necoK, no — noHBa, ct — 
rrBOJibi n BeTBH xchbmx AepeBbeB, Tp — ynaBiiiHe ruiOAOBbie TeAa tp>tobhkob, hk — kohkh ocok, 3 — 3KCKpeMeHTbi 
*MBOTHbix. HacTOTa BTpeqaeMOCTH: 1 — peAKo (1—3 MecTOHaxoxtAeHHfl), 2 — H3peAKa (5—10 Tonex), 3 — nacTO 
tHe MeHee neM b 10—15 TOHxax, npnneM b SojibuiHHCTBe oOcjiezioBaHHbix noAxoAflmnx MecTOobHTaHHH), 4 — 
noBceMecTHo (AOBOAbHO paBHOMepHo bo Bcex oOcjie/ioBaHHbix Mecrax). PeAKHe bham: «++» — BHeceHbi b KpacHyio 
KHHry EBponbi, «+» — b KpacHyio KHHry MypMaHCKOH o6a. 


ruiomaAH, ho nacTo BCTpenaiomHxcH eBTpoc{)Hbix Oojiotcu; 3nHc{3HTbi, npoH3pacTaiomHe 
Ha TOJicTbix CTBOJiax ochh; a Taxxce bhabi, cjiynaHHO nonaBiime Ha ocTpoBa c pacnojio- 
aceHHbix HeAajieKo KaHAajraKiucKHx rop. flocTaTOHHan yAajieHHocTb octpobob h ynacTKOB 
MaTepHKOBoro noOepexcba Apyr ot Apyra oOecnenHBaeT pa3JiHHHB b KJiHMaTHnecKHX h 
reoAorHHecKHX ycjiOBHax. PiccjieAOBaHHbie 3anoBeAHbie ynacTKH othochtch k pa3JiHHHbiM 
4)AopHCTHHecKHM panoHaM (UJahkob, KoHCTaHTHHOBa, 1982; PaMeHCKaii, 1983). Tax, 
Ilopbfl ry6a h n-OB TypHH pacnoJioxceHbi Ha KaHAanaxmcKOM 6epery Kojilckoto n-OBa h 
sbjihiotch nacTbio Bap3yrcKoro cjjjiopncTHHecKoro panoHa, a ocTpoBa KeMb-jiyACKoro 
apxnnejiara, Ojichhh, Phxckob h Bcjihkhh, HaxoAATCH b HenocpeACTBeHHOH 6 jih30cth ot 
K apejibcxoro 6epera, BKjnoHaeMoro b KoBA03epcKHH (Tono3epcKHH) panoH. B-neTBepTbix, 
BaXCHbIM o6cTOHTeAbCTBOM 5IBJI51CTCH AOCTaTOHHO nOJIHOe BblflBJICHHe 6pHO(})JIOpbI. 108 
hobhx ajih 6pnoc|)Aopbi KaHAajiaKuiCKoro 3anoBeAHHxa bhaob mxob HaHAeHbi BnepBbie Ha 
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TABJIMUA 2 

HeKOTopbie xapaicrepHCTHKH paaa ({>Jiop jiHCT0CTe6ejibHbix mxob 


IloKa3aTejib 

!- 

KT3 

Kyrca 1 

Aob- 

03epcKHe 

ropbi 2 

Xh6hhh 3 

MypMaH- 
cxaa o6ji. 4 

KapejiHfl 5 

IlAomaab xeppuTopHH, 

~ 160-190 

>520 

850 

1500 

144900 

172400 

KM 2 

Hhcao BHAOB 

267 

270 

227 

293 

450 

425 

» pOAOB 

108 

122 

85 

109 

141 

147 

» CeMeHCTB 

39 

39 

31 

39 

42 

41 

OTHomeHHe B/p 

2.5 | 

2.2 | 

2.7 

2.7 

3.2 

2.9 

» b/c 

6.8 

6.9 

7.3 

7.6 

10.7 

10.4 

* p/c 

2.8 

3.1 ! 

2.7 

2.8 

3.4 

3.6 


npHMenaHHe. b — hmcjio bhaob, p — hhcjio poaob, c — mhcjio ccmcmctb bo (Juiopax mxob. B Ta6ji. 2 h 
3: 1 — no: Ulvinen, 1996; 2 — no: BejiKHHa h up., 1991; 3 h 4 — no: Wjihkob, KoHcrraHTHHOBa, 1982; 
KoHcraHTHHOBa h ap m 1993; a TaioKe Heony&nHKOBaHHbie AaHHwe aBTopoB craTbH; 5 — no. BojiKOBa, MaiccHMOB, 

1993. 

ero TeppHTOpHH b pe3yjibTaTe npoBejjeHHoro hbmh HCCAeAOBaHHfl (nponne bham npHBo- 
AHAHCb paHee aah HeKOTopwx octpobob h n-Ba TypHH — EorAaHOBa, 1969, 1981; 
IIIahkob, KoHCTaHTHHOBa, 1982). 

OTMeneHHbie b 3anoBeAHHKe bham othocatch k 108 poAaM h 39 ceMewcTBaM. 13 ce- 
MewcTB npeACTaRjieHbi 1 bhaom KaxcAoe. K 10 KpynHeHiiiHM ceMencTBaM npnHaAAexcaT 
185 bhaob, hto cocTaBJiaeT 69.3 % ot Been c|)Aopbi mxob 3anoBeAHHKa (Ta6ji. 3). Ilo nncjiy 
bxoahiuhx b hhx bhaob JiHAHpyiOT ceMCHCTBa Amblystegiaceae , Dicranaceae , Sphagna- 
ceae , HHCJieHHOCTb KOTopbix iiohth OAHHaxoBa. HecKOAbKO «OTCTaeT» ot hhx ceM. Bry- 
aceae . IIpoHHe ceMencTBa 3HaHHTeAbHO MeHbuie no HHCAy bxoaaiuhx bhaob. 

Ecah cpaBHHTb 3tot cneKTp c TaxoBbiM aah JIoB03epcKHx h XhOhhckhx rop, a Taxxce 
MypMaHCKOH o6a. b uoaom (Ta6A. 3), to 3aMeTHa cymecTBeHHO MeHbmaa poAb ceM. Bry- 

TABJIMUA 3 


CneKTpbi BeaymHx ceMeftcTB paaa <J>Aop JiHCTocTe6ejibHbix mxob 


CeMeiicTBO 

KT3 

Kyrca 1 

Aob- 

oaepcKHe 

ropbi 2 

Xh6hhm 3 

MypMaH- 
CKafl o6ji 4 

Kapejinsi 5 

Amblystegiaceae 

11.6 

11.9 

11.9 

7.2 

10.0 

9.9 

Dicranaceae 

11.2 

11.1 

14.5 

13.0 

11.3 

9.9 

Sphagnaceae 

10.8 

3.7 

7.5 

7.5 

8.0 

9.2 

Bryaceae 

10.1 

7.0 

11.5 

16.0 

13.3 

7.1 

Brachytheciaceae 

5.6 

6.7 

6.2 

5.8 

5.8 

5.9 

Mniaceae 

4.4 

6.3 

6.2 

5.5 

4.7 

4.7 

Polytrichaceae 

4.4 | 

3.7 

6.2 

6.1 

4.2 

3.8 

Grimmiaceae \ 

4.1 

3.7 

6.6 

6.8 

5.6 

6.6 

Pottiaceae 

3.3 

4.4 

(1.3) 

3.1 i 

4.2 

4.5 

Splachnaceae 

3.3 

(3.0) 

(2.6) 

(1.7) i 

(2.4) 

(2-4) 

Hypnaceae 

3.3 

4.1 

(2.6) 

2.7 

3.1 

4.5 

Ditrichaceae 

(2.2) 

(3.0) 

3.1 

3.1 ! 

(2.2) 

(2-1) 

Bartramiaceae 

(2.2) 

(3.0) 

3.1 

(2.4) 

(2.4) 

(2.6) 

Orthotrichaceae 

(2.9) 

(3.3) 

(0.9) 

(1.7) 

(2.7) 

(3.3) 

Plagiotheciaceae 

(1.8) 

(1.9) 

(2-2) 

(1.7) 

(18) 

(3.1) 


ripHMeHaHHe. MHCJieHHocTb ceMencTB aaHa b % ot oGmero nncjia bhaob. B cko6k3x npHBeAeHbi 3HaneHHH 
jsjisi ceMencTB, He BouieaiUHX b ashhoh 4uiope b 10 KpynHeHiiiHX. 


46 



aceae (4-e MecTo). nocxojibxy npe^CTaBHTejiaM sroro ceMeHCTBa npw c6opax 6buio 
yaejieHo oco6oe BHHMaHHe, a npw onpejaejieHHH bhjiob poj*a Bryum b coMHHTejibHbix 
cjiynaax Mbi KOHcyjibTHpoBajiHCb co 3HaTOKOM 3 toh rpynnw P. H. LLLuiKOBbiM, to moxcho 
c yBepeHHOCTbio roBopHTb o jaocTOBepHOM chhxcchhh ynacTHB npeflCTaBHTejien pojiOB 
Bryum h Pohlia b cjioxcchhh (})jiopbi Kr3. 3 to ccmchctbo b MypMaHCKOH o6ji. BmnonaeT 
6oJIblUOe HHCJIO BHflOB, THIDTeiOIHHX K IDpHblM yCJlOBHHM. IIpHMeHaTeJIbHO, hto ceM. Grim- 
miaceae , xoth h bouuio b hhcjio BeaymHX, ho HrpaeT 3aMeTHO MeHbiuyio pojib, neM b 
ropHbix pawoHax. M3 othochluhxch k 3TOMy ceMeficTBy bhjiob, o6HJibHbix h nacTbix b ropax 
MypMaHCKOH o6ji., cboh no3HUHH coxpaHHJiH jiHiub Schistidium apocarpum h Racomit- 
rium microcarpon. flpyrae aKTHBHbie b ropax bh^m, HanpHMep R. canescens, R. lanugi- 
nosum, R. sudeticum, Grimmia doniana , 3flecb peflKH h aaxce ejiHHHHHbi. HeKoropbie bham 
3Toro ccMCHCTBa, HaiiAeHHbie Ha 3anoBejiHbix ocTpoBax, npoH3pacTaiOT jinuib b Hexapax- 
TepHbix MecToo6HTaHHHx. HanpHMep, ropHoe pacTeHHe MecT c no3#Ho cTaHBaiomHM 
CHeroM Pohlia drummondii coOpaHO Ha BepxoBOM 6ojiOTe. CeMencTBa Ditrichaceae h 
Bartramiaceae co 3HanHTejibHbiM hhcjiom ropHbix bhaob 3jaecb He bouuih b aecHTKy 
HaHSojiee xpynHbix. 

CjieAyeT OTMeTHTb 3HanHTejibHO MeHbiuyio pojib b pacTHTejibHOM noxpoBe, neM b 6ojiee 
ceBepHbix pawoHax, uinpoKO pacnpocTpaHeHHoro b MypMaHCKOH o6ji. BHjia Andreaea 
rupestris , a Taxxce 6ojibuioe ynacTHe apyroro snmiHTa — Hedwigia ciliata , HenacToro Ha 
ceBepe o6jiacTH h Hepeaxo Bcrpenaiomerocfl Ha cKajiax h xpynHbix kbmhjix Ha lore. 

Eme OflHHM o6CTOHTeJIbCTBOM, BJIHHIOmHM Ha BHflOBOH COCTaB MXOB, HBJIBeTCB CJia6oe 
pa3BHTHe rHflpOipa(j)H4eCKOH CeTH Ha OCTpOBHbIX TeppHTOpHHX. HeKOTOpbie MXH, CB5I3aH- 
Hbie c pycjiaMH h 6eperaMH pynbeB h peneK (peace c BjiaacHbiMH cxanaMH), oTcyTCTByiOT 
(Bryum wiegelii Spreng., Hygrohypnum ochraceum (Turn, ex Wils.) Loeske) hjih 
npoH3pacTaioT TOJibKO Ha MaTepHKOBOM noOepeacbe — b IIopbeH ry6e, Ha ocTpoBax ace 
He OTMeneHbi (Blindia acuta, Fontinalis dalecarlica, Hygrohypnum smithii). 

CpaBHeHHe noKa3ano, hto b cneKTpe Beaymnx ceMencTB 6pHO(|)Jiopbi TeppHTopHH 
SbiBiuero npnpoOToro napKa Kyrca (Ulvinen, 1996), pacnojioaceHHOH Ha iofo-boctokc 
M ypMaHCKOH o6ji. h He HMeiomeii xpynHbix ropHbix nojuniTHH, 10 KpynHeHuiHX ceMencTB 
Te ace, hto h b 3anoBeflHHKe; o^HaKO Ha 3-m MecTe bmccto ceM. Sphagnaceae oKa3anocb 
ceM. Bryaceae, hto cBH3aHO c hbhoh HenojiHOTOH c6opoB ct})arHOBbix mxob h, BepoaTHO, 
6ojibuiHMH aOcojnoTHbiMH BbicoTaMH. B uejiOM ace cneKTp ceMencTB (c nonpaBKoii Ha 
Sphagnaceae) loacHbix, b tom HHCJie ocTpoBHbix TeppHTopHH MypMaHCKOH o6ji., ejiHHO- 
o6pa3eH. 

ConocTaBjieHHe cneKTpoB BejiymHx ceMencTB bo cJ)jiopax jiHCToereOejibHbix mxob 
6enoMopcxoH nacTH Kr3, MypMaHCKOH o6ji. h KapejiHH (BojiKOBa, MaKCHMOB, 1993) 
noKa3ajio, hto no «rojiOBHOH» nacTH cneKTpa 6pHo<i)Jiopa Kr3 ctoht Ojinace k Kapejib- 
ckoh, neM k MypMaHCKOH. Ho b OTJiHHHe ot H3ynaeMOH (fxnopbi b KapejiHH jiynme 
npe^cTaBjieHO ceM. Grimmiaceae, 3aHHMaiomee 4-e Mecro (Ta&n. 3). 

H3 ocTpoBHbix (})jiop HanOojiee 6oraTOH OKa3anacb (})jiopa o-Ba Bcjihkhh (173 BHjia), 
hto h noHBTHO, yHHTbiBaa ero Oojibiuon pa3Mep h 6jiH30CTb x MaTepHKy. 3HanHTejibHoe 
BimoBoe pa3Hoo6pa3He otmchcho TaKace Ha o-Be Ojichhh h KeMb-jiyacxoM apxnnejiare, 
HMeiomHx npaxTHHecKH OOTHaKOBoe hhcjio bhjiob (154 h 153 cootbctctbchho), npn tom 
hto nocjiejiHHH 6onee neM b jxesl pa3a ycTynaeT no ruiomaan nepBOMy. HaHOojiee cxoahmmh 
no (JyiopHCTHnecKOMy cocTaBy hbjibiotcb 6jih3ko pacnojioaceHHbie ocTpoBa Ojichhh h 
Phxckob, HMeiomHe 103 o6iuhx BHjia, hto coeraBjiaeT 67.3 % ot (})Jiopbi o-Ba Ojichhh h 
75.2 % ot cjwiopbi o-Ba Phxckob (kos^^huhcht CepeHceHa—HeKaHOBCxoro paBeH 0.71). 

CneKTpbi BeaymHx ccmchctb 6pHO(|)jiop octpobob ejiHHOo6pa3Hbi h OTpaxcaiOT pojib 
ceMencTB bo Bcero 3anoBe,aHHKa. OaHaxo b cHJiy He3HaHHTejibHOH njiomajiH 

TeppHTopHH h MeHbiuero bhaoboto pa3Hoo6pa3HH no cpaBHeHHio co BceM 3anoBejiH hkom 
3Aecb Oojibiuee bjihhhhc 0Ka3biBai0T cjiynaHHbie (fiaKTopbi, Taxne Kax 3aHOC 3anaTKOB, 
npHcyTCTBHe Ha ocTpoBe roro hjih hhofo THna MecTOo6HTaHH«, nponycx npn c6ope. Tax, 
HaiiHHHe Ha o-Be Bojibiuon KeMb-jiyACKHH 3pejioro ocHHHHxa oOycjioBHJio npoH3pacTaHHe 
3jiecb HecxojibKHX bhjiob pojia Orthotrichum, BCJiejiCTBHe Hero ceM. Orthotrichaceae bo 
4)Jiope KeMb-jiyacKoro apxnnejiara nonajio b hhcjio BejiymHX. Bo3Moxcho, cjiynaHHbiM 
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3 aHOcoM 3 anaTKOB moxho o 6 i>acHHTb npoH3pacTaHHe TQjibKO b ouhoh TOHKe Ha o-Be Paxc- 
kob CKajibHoro BHfla Isothecium myosuroides (npHneM b uocTaTOHHO OojibiuoM KOJinnecTBe, 
xoth nouxouamHe MecToo 6 HTaHHa BCTpenaioTCH h Ha upynix ocTpoBax), b pe3yjibTaTe 
TOJibKO Ha o-Be Phxckob npeflCTaBJieHO ceM. Lembophyllaceae. Ha o-Be OjieHbeM B03pac- 
TaeT uojia bhuob ceMeiiCTB Bryaceae h Grimmiaceae , hto, bo3moxcho, CBa3aHO c Gojiee 
6jih3Khm pacnojio>KeHHeM ocTpoBa k KaHuajiaxuicKHM ropaM. 

Ojiopa octpobob FlopbeH ry 6 bi HacnHTbiBaeT 125 bhuob JiHCTOCTe 6 ejibHbix mxob, Ha 
noGepexcbe coSpaH eme 41 bhu, He BCTpeHeHHbiii Ha ocTpoBax. Cpeun co 6 paHHbix Ha 
no 6 epeacbe — oSHTaTejiH CKaji (bhum Encalypta , Heterocladium dimorphum , Leucodon 
sciuroides , Neckera oligocarpa , Pseudoleskeella papillosa ), eBTpoc|)Hbie bhum jiecoB 
(Pseudobryum cinclidioides , Rhodobryum roseum , Rhytidiadelphus squarrosus ), bhum 
peneK h pynbeB, BJia)KHbix CKan ( Blindia acuta , Fissidens osmundoides, Fontinalis 
dalecarlica , Hygrohypnum alpestre , H. smithii , Philonotis fontana). 

Moxoo 6 pa 3 Hbie HapyweHHbix ynacTKos. IlpH H3yneHHH mxob Kr3 6 biJiH oGcneuoBa- 
Hbi ynacTKH c HapymeHHbiM HanoHBeHHbiM noKpoBOM Kax ecTecTBeHHbie (BeTpoBajibHbie 
h upynie aMbi, noKpbiTbie noHBon kophh noBajieHHbix uepeBbeB, ynacTKH He3aucpHOBaHHOH 
noHBbi), TaK h aHTponoreHHbie (noHBeHHbie uiypc|)bi, Tponbi, KocTpHiija h t. u.)* Bcero Ha 
HapyuieHHbix ynacTKax HanucHO 37 bhuob, 9 H3 KOTopbix BCTpeneHbi TOJibKO 3 uecb. 
XapaKTepHbi ana HapyuieHHbix MecTOoOHTaHHH Ceratodon purpureus , Funaria hygromet- 
rica , Leptobryum pyriforme , Pohlia nutans , aBJiaiomneca no CBoen xtH3HeHHOH CTpaTernn 
TunHHHbiMH 3 KcnnepeHTaMH b noHHMaHHH JI. T. PaMeHCKoro (Pa 6 oTHOB, 1978 : 124), a 
TaKxce Sanionia uncinata — bhu c Hpe3BbinaHHO uinpoKOH 3KOJiorHHecKOH aMnjiHTyuon. 
B o 6 meM ace Ha 6 op bhuob mxob HapyuieHHbix MecTOoGHTaHHH uoBOJibHO necTp no 
TaKCOHOMHHeCKOMy COCTaBy, 3KOJIOrHHeCKHM Tpe 60 BaHHaM BXOaaUlHX BHUOB, COCTaBy 
cJjjiopHCTHHecKHX sjieMeHTOB. Cpeun nocjieflHHx npeoOnauaiOT GopeanbHbie brum, hx 15. 
HHTepecHO, ouhbko, 3aMeTHTb, hto Ha ecTecTBeHHO HapyuieHHbix MecToo 6 nTaHHax npo- 
H3pacTaeT 12 6 opeanbHbix h 3 apKToropHbix BH.ua, a Ha amrponoreHHbix — 6 6 opeanbHbix 
h noHTH CTOJibKO ace (5) apKToropHbix bhuob. HeKOTopbie brum, Haxouacb b HeGnaronpH- 
aTHbix uJia ce 6 a ycnoBHax, 3acejiaioT HapyiueHHbie MecTOo 6 HTaH«a. Tax, apKToropHbin 
mox Arctoa fulvella o 6 HapyxceH Ha o-Be Ojichhh Ha necnaHOH noHBe Herny 6 oKoro 
noHBeHHoro uiypcfja b npHMopcKOM cocHaKe h b panoHe ry 6 bi Eejio3epcKaa Ha cnoe noHBbi 
Ha enoBOM Kopne. AHanorHHHO Aulacomnium turgidum BCTpeneH Ha xpaio Tponbi (h 

TOJibKO OHHaXCflbl). 

PenKHe BHUbi. Ha TeppHTopnH Kr3 npoH3pacTaiOT 18 bhuob, BHeceHHbix b KpacHyio 
KHHry MypMaHCKOH o 6 ji. (PeuKHe..., 1990), 12 — b KpacHyio KHnry EBponbi (Red..., 
1995). npaKTHHecKH Bee ohh peuKHe h b 3anoBeuHHKe. YHHKajibHbiM mcctom, rue 
npoH3pacTaeT 6 ojibiuoe hhcjio peuxnx bhuob, aBJiaeTca n-OB Typnn, b MeHbiueH CTene- 
hh — KeMb-JiyucKHH apxnnejiar h o-b Bcjihkhh. 

14 bhuob, ynoMHHaiomHxca b jiHTepaType UJia uaHHoro paiiOHa, He nouTBepunjiHCb 
HauiHMH cOopaMH (Ta 6 ji. 1). 36 bhuob HaiiueHbi Ha TeppHTopHH 3anoBeuHHKa b ouhoh, a 
32 — TOJibKO b UByx TOHKaX. 

ABTopbi npH 3 HaTeubHbi P. H. UlnaKOBy 3 a npoBepxy HexoTopbix o 6 pa 3 uoB mxob h 
coTpyuHHKaM KaHuajiaKiucKoro 3anoBeuHHKa 3a couchctbhc b npoBeueHHH 3KcneunuHOH- 
Hbix pa 6 oT. 

Pa 6 oTa BbinojiHeHa npn nouuepxcKe Pocchhckoto $OHua c})yHuaMeHTajibHbix nccjieuo- 
BaHHH (npoeKTbi N° 94-04-12959 h 97-04-48998) h nounporpaMMbi «EHOJiorHHecKoe 
pa3Hoo6pa3ne». 
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Khpobck 


SUMMARY 

Mosses from protected islands and coast of Kandalaksha Bay (White Sea) are studied. Annotated 
list includes 267 species from 108 genera and 39 families. 108 moss species are registered here in 
the first time. Peculiarities of moss flora taxonomic structure and species diversity are discussed. 
37 moss species were found on disturbed habitats. 


4 EoTaHHHecKHH xypHan, Ns 11, 1999 r. 
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H3MEHHHBOCTI> CHCTEMbI KOPPEJMUHH MOPOOJIOrHHECKHX 
IIPH3HAKOB. 1. ECTECTBEHHBIE nOIiyJMUffil LEUCANTHEMUM 
VULGARE (ASTERACEAE) 

N. S. ROSTOVA. THE VARIABILITY OF CORRELATIONS SYSTEMS BETWEEN THE MORPHOLOGICAL 
CHARACTERS. I. NATURAL POPULATIONS OF LEUCANTHEMUM VULGARE (ASTERACEAE) 

PaccMOTpeHbi pa3Htie noAxoAbi k npoftneMe cpaBHHTejibHoro aHajiH3a KoppenaiiHOHHbix MaTpHu b OTenec- 
tbchhoh h 3apy6exHoii jiHTepaType. I1 oapo6ho onncaHa nocneAOBaTejibHOCTb aHajitm c HcnoAb30BaimeM 
pa3pa6oTaHHoro aBTOpoM (PocroBa, 1980, 1985) aBpHCTHHecieoro noAXOAa. Ha npHMepe KoppejiauHH npH3HaxoB 
nodera y Leucanthemum vulgare noica3aHO bjihshhc ycjiOBHH MecTooOHTaHHH Ha ypoBeHb o6me»l h comacoBaHHoii 
H3MeHHHBOCTH HCCACAOBaHHblX IipH3HaKOB, Ha CTpyKTypy HX CBS3CH B HHAHBHAyaAbHOH H3MCHHHBOCTH. 

KAioneBbie cjioBa: Koppejumiui, H3MeHHHBOcrb, nonyjumHH. 

fljiR coBpCMeH hopo nepHOfla pa3BHTHR KOppejiauHOHHoro aHajiH3a xapaKTepHo ycnoxc- 
HeHwe peuiaeMbix c ero noMOiubio npo6jieM. HapaAy c AeTajibHbiM H3yneHHeM CTpyicrypbi 
B3aHMOCBB3eH OflHOFO OnpefleJieHHOFO O&beKTa (b KOHKpeTHbIX yCJIOBHBX H Ha OflHOH 
Bbi6opKe) Bee name noaBJiaiOTCB paOoTbi, b KOTOpbix conocTaBjiaioTCB KoppejiauHH y 
pa3HbIX O&beKTOB, B pa3HbIX yCJlOBHBX. npH HeGoJIbUIOM HHCJie CpaBHHBaeMbIX MaTpHU 
Taxoe conocTaBJieHHe moxcct 6brrb CAenaHO Ha ypoBHe npocToro onncaHH# jih6o ajibTep- 
HaTHBHbix oueHOK (cB«3b ecTb hjih ee hct). Eonee AeTanbHbiH aHajiH3 ocoGchho ajib 
SoAbiuoro HHCjia cpaBHHBaeMbix MaTpwu TpeOyeT pa3pa6oTKH mctoaob ouchkh pasjiHHHH 
H HX KOHKpeTH3aUHH. 


MeTOAbi cpaBHHTejibHoro anajima MaTpHu KoppejiaiiHH 

IIpexcAe Bcero 3 to K03(|>(|>HUHeHT AHBepreHUHH KoppejiB uhh (KflK; LLImhat, 1964), 
BeJIHHHHa KOTOpOFO BblHHCABerCB KaK CpeAHHH MOAyAb «AOCTOBepHbIX» (CM. HHXCe) 
pa3HOCTeH MeXCAy BCeMH COOTBeTCTByiOmHMH napaMH K03<fx{)HUHeHTOB B CpaBHHBaeMbix 
MaTpHuax. npeAJioxceHHafl HaMH (PocTOBa, 1985) 3aMeHa KflK Ha nojiHyio cyMMy MOAynen 
pa3HOCTeH o&nemaeT npoueAypy cpaBHeHHa, He OKa3biBaa pemaiomero bjihbhhh Ha ero 
pe3yjibTaTbi h, KpoMe Toro, no3BOJi5ieT npHMeHBTb CTaHAapTHbie ajiropHTMbi, HMeiomneca 
b CTaTHCTHHecKHx naxeTax nporpaMM. 

Hhoh noAxoA k cpaBHeHHio cTpyxTypbi 3aBHCHMocTeH (AHApeeB, PeineTHHKOB, 1978; 
AHApeeB, 1980) ocHOBaH Ha rpac})HHecKOM conocTaBjieHHH Harpy30K OTACjibHbix npH3Ha- 
kob, noAyneHHbix ahb 2 pa3Hbix BbiOopox, no nepBOH maBHOH KOMnoHeHTe; 3to no3BOjmeT 
onpeAenHTb, cbb3h xaKHx hmchho npH3HaxoB H3MeH5iiOTC5i. Oahsko b cocTaB nepBOH 
maBHOH kom noHeHTbi bxoaht AHuib nacTb npH3HaxoB, a cTpyicrypa cbb3ch Mexcuy 
ocTanbHbiMH ocTaeTca 3a paMKaMH MeTOAa. B npHBeACHHOM B. JI AHApeeBbiM (1980) BHAe 
aHajiH3 He AaeT kojikhcctbchhoh Mepbi cxoACTBa, a npH yBCJiHHeHHH HHCJia aHanH3Hpye- 
MblX MaTpHU CTaHOBHTCA CJIHUIKOM rp0M03AKHM. 

B paOoTax 3apy6excHbix HCCJieAOBaTeneH, pa3BHBaiomHx hack «MOp(|)onorHHecKOH 
HHTerpauHH» (Olsen, Miller, 1958), ahr ouchkh 3HanHMOCTH pa3JiHHHH MexcAy MaTpnuaMH 
HanOonee nacTO npHMeHaeTca «tcct MaHTCJi5i» (Mantel, 1967; Smouse et al., 1986; Sokal, 
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Rohlf, 1995). PaccMaTpHBaioTCfl bo3moxchocth Hcnojib30BaTb juin cpaBHeHHa He HcxoAHyio 
MaTpHuy, a TOJibKO ee nepBbin coGctbchhuh BeKTOp (Kohn, Atchley, 1988) jih6o Bee 
nojiyneHHbie maBHbie KOMnoHeHTbi (Arnold, 1981); npHMeHXTb jyisi H3MepeHHa cxoACTBa 
MaTpnu pa3Hbie xo3(|)(|)HUHeHTbi KoppejiauHH (Cheverud, 1982, 1988; Kohn, Atchley, 
1988) h coneTaHHfl pa3Hbix oueHOK (Lofsvold, 1986; Jemigan et al., 1994). B xanecTBe 
«HHAexca HHTerpauHH» HcnoAb3yiOTC5i KBaApaT cpeAHero co6cTBeHHoro BeKTopa MaTpHUbi 
(Leamy, 1977; Leamy, Cheverud, 1984), cpeAHHH KBaupar Bcex xo3<|x|)HUHeHTOB (Che¬ 
verud, 1988). 

D. Cowley, W. Atchley (1992) CHHTaiOT HeoGxoAHMbiM paccMaTpHBaTb cxoactbo He 
AByx, a MHOxcecTBa MaTpnu. KpOMe Toro, fiomhmo ranoTe3bi SKBHBaneHTHOCTH bo3moxcho 
npeanojioxceHHe o nponopuHOHanbHOCTH MaTpHu. R. Shaw (1991, 1992) HacraHBaeT Ha 
paCCMOTpeHHH He TOJibKO (|>OpMaAbHO OrpaHHHeHHOH aJIbTepHaTHBbl (CXOAHbl HJ1H HeT 
HeKOTOpbie cpaBHHBaeMbie MaTpHUbi), ho Gonee noupoGHoro aHanH3a, BKAionaioiuero 
Taxxce peuieHHe, xaxne hmchho H3MeHeHHa (cbx3h xaxnx npH3HaxoB) otbctctbchh bi 3a 
«HeCXOACTBO». 

rnaBHbiH Bonpoc, xoTopbin nocTasneH b sthx paGoTax, — HacKOjibKO AonycTHMO ahh 
MOA ejiew 3 boaiouhh Hcnojib30BaTb (JjeHOTHnHHecKHe xapaKTepwcTHKH BMecTO reHeTHnec- 
khx, a Taoce — H3MeH5H0Tca ah reHeTHHecxne xoppeAxunn npn AHBepreHunn TaxcoHOB. 
IlosTOMy ocHOBHoe BHHMaHHe 3 toh rpynnu HccneAOBaTeneH Gbuio o6pameHO Ha paccMOT- 
peHHe AHUIb HaAHHHH HAH OTCyTCTBHfl pa3AHHHH B CpBBHHTCAbHO He60AblU0M HHCAe 

MaTpHu. 3a peAXHMH HCxnioHeHHaMH (Arnold, 1981) He paccMaTpHBaeTca CTpyxTypa 
COOTBeTCTByiOmHX MaTpHU. IlonblTKy OUeHHTb OCoGeHHOCTH XOppeAHUHH H HX H3MeHeHHH 
b pa3Hbix rpynnax npH3HaxoB (Mopc|)OAorHHecKHx, CB5i3aHHbix c xcH3HeHHbiM uhkaom, 
noBeAeHHa) h Mexmy hhmh npeAnpHHXA D. Roff (1995, 1996). KpHTHKy xax oGmero 
noAXOAa x aHaAH3y, Tax h cootbctctbhh HcnoAb30BaHHbix AaHHbix nocTaBneHHon 3aAane 
Bbicxa3aAH J. H. Willis c coaBT. (1991). 

CneayeT OTMeTHTb, hto cpeAH OTenecTBeHHbix h 3apy6excHbix HccneAOBaTeneH cymec- 
TByeT oneHb pacnpocTpaHeHHoe 3a6nyxcAeHHe o bo3moxchocth ncnoAb30BaHHx npocTbix 
CTaTHCTHHeCKHX npHCMOB npH CpaBHHTCAbHOM aHaAH3e MaTpHU. OAHaXO TpaAHUHOHHbie 
CnOCOGbl npOBepKH CTaTHCTHHCCKOH 3HaHHMOCTH pa3pa6oTaHbI AJ1X OUeHKH OTAeAbHOrO 
3HaneHHa hah cpaBHeHna A»yx BbiGoponHbix 3HaneHHH xo3({xf)HUHeHTa xoppeAxunn, 
noAyneHHbix no He3aBHCHMbiM BbiGopxaM. IlepeHeceHHe Taxnx cnocoGoB npOBepxH Ha 
MHOXCeCTBO K034)(})HUHeHT0B KOppeAXUHH, COCTaBAXIOlUHX nOAHyiO KOppeAXUHOHHyiO 
MaTpHuy, HexoppexTHO, Tax xax ohh He xbahiotcx He3aBHCHMbiMH. OueHKH BepoaTHOCTH 
otahhhh Bcex 3thx xo3(})c})HUHeHTOB ot Hyna, no-BHAHMOMy, tcm 6oAee ncxaxceHbi, HeM 
Bbiuie nopflAOK cOOTBeTCTByiomHx MaTpnu (GoAbiue npH3HaxoB BKAiOHeHbi b aHaAH3). 3th 
cooGpaxceHna BecbMa axTyaAbHbi, nocxoAbxy bo mhothx naxeTax CTaTHCTHHeCKHX npo- 
rpaMM npH BbIHHCAeHHH KOppeAXUHOHHOH MaTpHUbi OTMeHaiOTCA «3HaHHMbie» 3HaneHHX 
h/hah AJi5i xaxcAoro xo3(})(})HUHeHTa npHBOAHTca ero cTaTHCTnnecxaa ouiH6xa, hto co3AaeT 
BHAHMOCTb CTpOFHX OUCHOK. 

Ha caMOM AeAe npoGAeMbi CTaTHCTHHecxon xapaKTepHCTHKH BbiGoponHbix MHoroMep- 
Hbix pacnpeAeAeHHH BecbMa caoxchm h He pa3pa6oTaHbi noAHOCTbio Aaxce TeopeTHHecxH, 
He roBopa yxce 06 OTcyrcTBHH pexoMe hA aun h ajix pa 6 oT npHxnaAHoro xapaxTepa. 
HexoTopoe TeopeTHnecxoe oGocHOBaHne HMeeTca aax MHoroMepHoro pacnpeaeAeHHa 
CAynaHHOH xoppenaunonHOH MaTpHUbi (c B3aHMHO He 3 aBHCHMbiMH cmnGuaMH) — pac- 
npeAeAeHne ynmapTa (Wishart, 1928, 1948; KeuAajui, CTbioapT, 1976), OAHaxo b coBpeMeH- 
hmx pa 6 oTax He yuaAOCb oGHapyxcHTb npHMepoB npHMeHeHHa 3Toro pacnpeAeneHHa. 

TaxHM o6pa30M, CTporoe npHMeHeHHe b cpaBHeHnax xoppejiauHOHHbix MaTpnu 
annapaTa npoBepxn CTaTHCTHHeCKHX rnnoTe3 HaTaaxHBaeTca Ha paa cepbe3Hbix TpyAHOc- 
Tefi xax c})opMaAbHoro, Tax h npHHUHnnaAbHoro xapaxTepa. HcnoAb3yeMbie b HacToamee 
BpeMa npHeMbi cpaBHeHna MaTpnu xoppenaunn He Moryr CHHTaTbca yAOBAeTBOpHTeAbHbi- 
mh. Tax xax ohh ah6o AaiOT cahuixom rpyGyio oueHxy, ah6o npHroAHbi aax orpaHHneHHoro 
xpyra 3aAan. HexoTopbie mctoam, no3BOAaa c 6oAbiueH hah MeHbiueH CTeneHbio oGocho- 
BaHHOCTH OUeHHTb BepOHTHOCTb CAyHaHHOCTH pa3AHHHH MCXCAy 2 MaTpHUaMH, He AaiOT 
XOAHHeCTBeHHOH Mepbl 3THX pa3AHHHH. CAOXCHOCTb 33AaHH H HeAOCTaTOHHO pa3paGOTaH- 
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Phc. 1. CTpyKTypa CBjneii npH3HaK0B noGera Leuccinthemum vulgare H3 pa3Hbix thiiob MecTooGHTaHHa. 

a — MaKCHMajibHuii KOppejiamiOHHbiH nyrb (MecTOoGmaHHe A); 6 —^ — rpa^w Koppejiaunw: 6 — MecTOo6HTaHiie A, e — 

MecTooGiiTaHHe C, z — MecTooGHTaHiie B. 

Ha piicyHKax 1—6 Hcri0Jib30BaHbt c/ieayioiiiHe o6o3HaHeHH« Koppeasmurt: cnjiowHbie jihhhh — nojioauiTejibHbie, nyHKTHp- 
Hbie — OTpimaTejibHbie KOppejiamm; jtBofiHbie xiipHbie —- I r I > = 0.8, xnpHue — I r | > = 0.6, tohkhc jihhhh — 

1 r | <0.6 (ao 0.3). 06o3HaHeHH« npH3HaKOB aaHbi b TeKCTe. 


Ha h Ouifl ee Hcnojib30BaHHH c uejibio npoeepKn CTaTHCTHHecKHX rHnoTe3) Teopna MHoro- 
MepHbix pacnpeAejieHHH orpaHHHHBaiOT B03M0acH0CTb npHMeHeHHH cTpornx CTaTHCTHnec- 
KHX MeTOaOB. Il03T0My, CTOJIKHyBlHHCb B CBOeH pa6oTe C HeoSxoaHMOCTbK) XOTH 6bl 
npH6.aHxceHHoro pemeHHfl Taxon saaanH, mw nonbrrajiHCb pa3pa6oTaTb HexoTopbie npn- 
eMbi aHanH3a, Hcnojib3y5i sbphcthhcckhh iioaxoa k npoOjieMe. 3a ocHOBy stoto noAxoAa 
6buiH npHHHTbi HexoTopbie npHHunnbi, Hcnojib3yeMbie b oOjiacTH KOJiHHecTBeHHOH KJiac- 
cH^HKauHH rpynnnpoBKH (opaHHauHH) MHOxcecTBa MHoroMepHbix onncaHHH (Pocto- 
Ba, 1980, 1985). 


IIpHMep cpaBHHTejibHoro aHanim KoppejiauHOHUbix Maipim 

PaccMOTpHM nocjie^oBaTejibHocTb aHajiH3a Ha npHMepe 3 BbiOopox HHBHHHKa o6bix- 
HOBeHHoro Leucanthemum vulgare Lam. H3 OKpecTHOCTen r. BojiorAa. rioOern Gbuin 
CoOpaHbl B KOHTpaCTHbIX MeCTOoSHTaHHHX: Ha pa3HOTpaBHOM Jiyiy C MOIUHblM TpaBOCTOeM 
(A; n = 200), cyxoAOJibHOM Jiyry (B; n = 100) h Ha 3aTeHeHHOM ynacTxe onytiiKH jieca (C; 
n = 100). KaxAbift onepeAHOH no6er 6pajm Ha paccTOHHHH 1 — 2 m ot npeAbiAymero, 
npeAnoAaran, hto ohh npHHaAnexcaT k pa3HbiM ocoOam. 

Ha xaxcAOM noGere H3MepflJiH ero o6myio BbicoTy (H, cm), AHHHy BepxHero Me>KAoy3iiHfl 
(h,, cm), AHHHy h uiHpHHy HanSoJibiiiero AHCTa co cpeAHeii nacTH no6era (l h w b mm), 
AHaMeip Awcxa maBHoro coubctha (di, mm); cHHTajiH hhcjio H3biHKOBbix ubctkob (fl), 
o6mee hhcjio jiHCTbeB Ha no6ere (Nj) h hhcjio y3JiOB 6e3 Gokobmx noOeroB (ot ocHOBaHHa; 
sho). FIocKOJibKy AJiHHa BepxHero Me>KAoy3JiH5i CHJibHO KoppeAHpyeT c pa3MepoM no6era, 
a HHCJIO y3JTOB 6e3 BCTBJieHHfl - CHX oGlIJHM HHCJIOM, 6bIJlH BbIHHCJieHbl OTHOCHTeJlbHbie 

noxa3aTeAH: hj % = hj • 100/H h sh 0 % = (sh 0 - lOO/N^ • 100, KOTopbie npHMeHfljincb b 
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TAEJIHLJA 1 

MaipHUbi KoppejiHiiHH b Bbi6opKax Leucanthemum vulgare H3 oKpecTHocieft r. Bojior.ua 


Mccro- 

^♦rraHne 

(ofrbeM 

9 U 6 opKH> 





MaTpwua KoppejiHUHH 





MaKCHMajibHbiH 

Koppe- 

JIHUHOHHblH 

nyTb 



H 

hi 

h 

Sho 

li 

w i 

1 /W! 

di 

fl 

N, 



A 

H 

1.0 












n = 200 ) 

hi 

—.10 

1.0 









H—>1, 

( . 54 ) 


h 

.47 

-.31 

1.0 








I,->w, 

( . 60 ) 


sho 

-.34 

.02 

-.02 

1.0 







1 ,-> 1 /W, ( . 54 ) 


1 . 

.54 

.03 

.18 

-.43 

1.0 






H—>h 

( - 47 ) 


Wl 

.37 

-.02 

.32 

-.36 

.60 

1.0 





h— >Nj 

(-.51) 


I/w, 

.24 

.05 

-.08 

-.12 

.54 

-.34 

1.0 




H->di 

( - 46 ) 


di 

.46 

.00 

.02 

-.35 

.43 

.24 

.23 

1.0 



di—>fl 

( 52) 


fl 

.45 

-.11 

.12 

-.20 

.28 

.12 

.19 

.52 

1.0 


li — >sho 

(-. 43 ) 


N, 

.37 

-.26 

-.51 

-.26 

.24 

.02 

.23 

.33 

.29 

1.0 

h—>hj 

(- 31 ) 

C 

H 

1.0 












n = 100 ) 

h, 

-.22 

1.0 









H->h 

( - 68 ) 


h 

.68 

-.41 

1.0 








H—>di 

( .65) 


sho 

-.44 

.18 

-.38 

1.0 







di—>fl 

( - 75 ) 


I. 

.55 

-.28 

.54 

-.33 

1.0 






H—>l! 

( - 55 ) 


w i 

.43 

-.33 

.44 

-.37 

.73 

1.0 





l 1 _>w 1 

( - 73 ) 


1/w, 

.19 

.06 

.14 

.04 

.36 

-.36 

1.0 




H—>sho 

(-. 44 ) 


di 

.65 

.08 

.26 

-.27 

.28 

.20 

.13 

1.0 



fl— >Nj 

( . 42 ) 


n 

.58 

-.12 

.24 

-.26 

.29 

.24 

.10 

.75 

1.0 


h->h. 

(- 41 ) 


N, 

.40 

-.28 

-.27 

-.12 

.08 

.12 

-.04 

.38 

.42 

1.0 

Wj —>l/wj (-. 36 ) 

B 

H 

1.0 












n = 100 ) 

h, 

-.38 

1.0 









H->h 

( - 60 ) 


h 

.60 

-.51 

1.0 








H—>di 

( - 58 ) 


sho 

-.22 

.18 

.05 

1.0 







di—>fl 

( - 64 ) 


1. 

.44 

-.13 

.24 

-.18 

1.0 







( 64 ) 


w i 

.30 

.00 

.15 

-.16 

.76 

1.0 





h—>hj 

(- 51 ) 


1 /w, 

.18 

-.22 

.15 

.00 

.26 

-.40 

1.0 




di—>lj 

( - 49 ) 


di 

.58 

-.18 

.13 

-.32 

.49 

.32 

.21 

1.0 



l 1 ->w 1 

( - 76 ) 


fl 

.50 

-.30 

.01 

-.30 

.39 

.31 

.09 

.64 

1.0 


W,—> 1 /Wj 

(-. 40 ) 


Ni 

.57 

-.49 

-.13 

-.40 

.25 

.13 

.16 

.52 

.64 

1.0 

Np- >sho 

(-. 40 ) 


IlpHMeMaHHe. MaKCHMajibHbiH KoppejumHOHHbiH nyTb onwcaH KaK nocjiejioBaTejibHocTb coejiHHeHHfl npH3Ha- 
kob; b CKoSKax yxa3aH0 3HaneHHe c ootbctct By io mero K03<}><f)HnHeHTa Koppejummi. 


aHajiH3e bmccto a6caniOTHbix. JJjw xapaicrepHCTHKH c})opMbi jincTa Hcnojib30BajiH oTHomeHne 
l/w 1# paspacTaHHe Mexcj^oyajiHH no6era xapaKTepH30BanH no h = (H - h ] )/(N 1 - 1). 

fljiB Kax^OH Bbi6opKH 6biJia BbiHHCjieHa MaTpnua KoppeJiauHH, xapaKTepH3yioiuaji 
cbh3h Bcex 10 npH3HaKOB apyr c apyroM (Ta6ji. 1). Flo sthm MaTpnuaM nojiyneHbi 
onncaHHH MaxcHMajibHoro KoppejiHunoHHoro nym (MKH) (Bejib^pe, 1964; BbixaHjjy, 
1964; IUMHflT, 1984), t. e. Bee npH3HaKH o6i»eAHHeHbi no MaKCHManbHbiM 3HaneHHBM 
KoppejiflUHH Mexjiy hhmh (Ta6ji. 1; pnc. 1, a ). llocKOJibKy anropHTM MKFI coBnaaaeT c 
anropHTMOM «6jiH>KaHiiiero coce^a» hjih «MHHHMajibHoro noKpbiBaiomero aepeBa» b 
KJ iacTcpHOM aHajiH3e, moxcho ncnojib30BaTb pacnpocTpaHeHHbie naxeTbi nporpaMM. 

B oOnacTH KOJiHHecTBeHHOH Kjiaccn^HKauHH cymecTByeT 6ojibmoe pa3Hoo6pa3ne Mep 
CXOACTBa (pa3JIHHHH, Mepbl paCCTOflHHfl), npnneM 60 JIbLIJHHCTB 0 3THX Mep OCHOBaHO Ha 
tom hjih hhom cnoco6e H3MepeHHH «c^BHra» («pa3H0CTHbie» Mepbi), ho He oueHHBaeTCfl 
CTeneHb nponopunoHajibHOCTH H3MeHeHHH, pa3jiHHHH b hx HanpaBJieHHH. FIo3TOMy 6buio 
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0.0 


0.1 


0.2 


0,3 


0.4 


"'- 0.4 - 0.3 - 0.2 - 0.1 


0,5 


Phc. 2. CpaBHeHHe KoppejumiioHHbix MaipHu (A, B, C) Leucanthemum vulgare H3 pa3Hbix thiiob MecrooOii- 

TaHHH. 

Ilo och opflHHaT — (})aKTop cxoAcroa MaTpnu Fi, no och. a6cuucc — (JjaxTOp cnciiHifnm hocth MaTpnu F2. 06o3HaneHH5i 
npH3HaKOB h KoppcnauHH Mexay hhmh, xax Ha puc. 1. 


npeanoxceHO (PocTOBa, 1980, 1985) pa3Aeji*Tb pauiHMHB xoppejiaunoHHbix MaTpnu no 
ciuie CBH3eH (ypoBHio) h hx crpyinype (neperpynnnpOBxe npn3HaxoB no xoppejraunoH- 
hwm njieauaM), t. e. no o6meMy CABnry h no ero nponopunoHajibHOCTH (hjih Henponop- 
UHOHajibHOCTH). Bee BbiHHCJiHTejibHbie h cepBHCHbie npoueuypbi peajiH30BaHbi b naxeTe 
nporpaMM SEFKO C. O. KojiOAfl*Horo, xoTOpan 6buia ncnojib30BaHa b Hameif paOoTe. 

jjna oueHKH cpeuHero ypoBHX CBH3eii ncnojib3yeTCH xo3(jx|}HUHeHT AeTepMHHaunn 
(KBaupaT K03(jxj)HUHe HTa KoppejiBUHH — r2; Wright, 1920, 1921, 1923), ycpeAHeHHbin no 
Been MaTpnue (Rl) hjih no OTuenbHbiM npn3HaxaM (/?&). Tax, ajib MaTpnubi A (Ta6;i. 1) 
cpeuHHH xo3(J)(J)HuneHT AeTepMHHaunn nepBoro npH3Haxa (H): 

d2 (- 0 . 10) 2 + ( 0 . 47) 2 + (- 0 . 34) 2 + ( 0 . 54) 2 + ( 0 . 37) 2 + ( 0 . 24) 2 +( 0 . 46) 2 + ( 0 . 45) 2 + ( 0 . 37) 2 - f _ _ 

Ah =---= 0.155. 

( 10 - 1 ) 

flna Been MaTpnubi aHajiorHHHoe BbiHHCJieHne: 

Rl= {(-0.10) 2 + ... (0.33) 2 + (0.29) 2 )/10 (10- 1) • 0.5 = 0.096. 

Pe3yjIbTaTbI BbIHHCJieHHJI epeUHHX X03(|><|)HUHeHT0B UeTepMHHaUHH UJ1H OTAeJlbHblX npH- 
3HaxoB n no Been MaTpnue npnBeueHbi b Ta6ji. 2. CaMaa HH3xaa cpeAHaa ueTepMHHHpo- 
BaHHOCTb Ana Been MaTpnubi (R*) b nepBOM MecTOoOnTaHnn (BbiOopxa A), me ycjiOBna 
Ana pocTa no6era, xax moxcho cyunTb no cpejuwM 3HaHeHnaM nccjieuoBaHHbix npn3HaxoB 
fra&i. 2), 6buin HanOojiee OjiaronpnaTHbiMn. B 2 Apyrnx BbiOopxax cpeAHaa ueTepMHHn- 
poBaHHOCTb noBbimeHa. CnenyeT OTMeTHTb, hto ueTepMHHnpoBaHHOCTb OTuejibHbix npn- 
3HaxoB H3MeHBeTCH b pa3Hbix HanpaBjieHHxx. Tax, AeTepMHHnpoBaHHOCTb BbicoTbi no6era, 
uinpnHbi jincTa, unaMeTpa couBeTna n nncjia a 3 bi 4 KOBbix ubctxob (H, w,, di, fl) 
noBbimaeTCH b BbiOopxax C n B, a yunnHeHHOCTb JincTa (1/wj) — CHnxcaeTca; y cpeuHen 
AJiHHbi Mexcuoy3Jina (h) MaxcnMajibHaa AeTepMHHnpoBanHocTb b BbiOopxe C. 3to yxce 
BBJiaeTCJ! CBHAeTCJIbCTBOM «HenpOnOpUHOHaJlbHOCTH» H3MeHeHHH, T. e. CBHAeTCJlbCTByeT 
o CTpyxTypHbix nepecTponxax cHCTeMbi CBB3en. 
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TAEJIHUA 2 


XapaicrepHCTHKa h3mchhhbocth Leucanthemum vulgare H3 oxpecTHocTeft r. Bojior.ua 
(A, B, C — THIIBI MeCT006HTaHHft) 


ripH- 

A (n = 200) 

C (n « 100) 

B (n = 100) 

3HaKH 

X 

CK % 

MM 

X 

CK % 

& 

X 

CV, % 

Rh 

H 

61.8 

m 

na 

55.9 

19.7 

0.239 

31.6 

18.0 

0.197 

h, % 

16.6 

■n 

IEI 

22.6 


0.060 

29.2 

32.5 

0.097 

h 

3.16 

18.2 


3.49 


0.165 

2.03 

20.5 

0.084 

sho 

61.5 


■39 

94.6 

13.0 

0.085 

98.6 

7.3 

0.054 

h 

62.7 

Wfwm 

0.164 

56.8 

20.3 

0.179 

33.2 

19.8 

0.156 

*1 

12.9 

19.9 

0.102 

12.3 

20.8 

0.156 

8.66 

20.2 

0.123 

1 /w, 

4.89 

18.3 

0.070 

4.68 

15.6 

0.039 

3.88 

14.7 

0.046 

di 

16.8 

12.3 

0.113 

13.4 

16.0 

0.156 

11.6 i 

17.4 

0.173 

fl 

27.7 

15.0 

0.084 

21.1 

17.9 

0.150 

18.0 

20.3 

0.168 

Ni 

17.5 

14.3 

0.093 

13.6 

16.4 

0.074 

12.2 

18.4 

i 

0.170 

CpeAHee 


20.2 

0.097 


19.3 

0.130 


18.9 

0.127 


IIpHMCHaHHC. X — cpeAHee apH(J)MeTHHecKoe ; CV t % — K03<tx)>HUHeHT BapHamiH; R 2 ^ — cpeaHHH 
KD3(Jx|)HUHeHT ACTCpMUHaiUiH. 


IIoKa3aTejieM cxoACTBa MaTpHu no crpyKType aBJiaeTca xoppenauna MexcAy z-npeo6- 
pa30BaHHbiMH MaTpnuaMH (rj; z-npeo6pa30BaHHe P. Omuepa bboahtcb Ana npHGjiHxeHHa 
pacnpeflejieHHB KoscjxjjHUHeHTOB xoppenauHH k HOpMajibHOMy*. 

z = 0.5 In {(1 + r)/(l - r)}. 

HjIB BblHHCJieHHA KOppCJIBUHH MeXCAy MATpHIUlMH KaXCAaa H3 CpaBHHBaeMbIX MaTpHU (6e3 
anaroHajibHbix sjicmchtob) nocne z-npeo6pa30BaHHa nepecTpaHBaeTca TaxHM o6pa30M, 

HTO CTaHOBHTCB BeXTOpOM. Ha6op H3 m TaKHX BeXTOpOB (iAe m - HHCJIO CpaBHHBaeMbIX 

MaTpHu) o6pa3yeT MaccHB hcxoahmx AaHHbix. B HeM xaxAa ji MaTpHua paccMaTpHBaeTca 
xax npH3HaK, a OTAeJIbHbie X03(fx|)HUHeHTbI 3TOH MaTpHUbI — KaK 3HaneHHB 3TOPO 
npH3Haxa. Bo3MOxcHOCTb pa3AejibHoro aHajiH3a csa3eH xaxAoro npH3Haxa AOCTHraeTca 
TeM, 4 to Hcnojib3yeTca nojrnaa xoppejiaunoHHaa MaTpnua, h npH stom (|)opMHpyeMbiH 
MaccHB COCTOHT H3 «k» HaCTeH. B KaJKAOH H3 3THX HaCTeH CoSpaHbl CTOJl6ubI Bcex 
CpaBHHBaeMbIX MaTpHU, COOTBeTCTByiOLUHe CB5I3BM OAHOrO H3 TIpH3HaKOB. Tax, no BCeM 
3 MaTpHuaM nepBaa nacrb Taxoro MaccHBa (3HaneHHa z f * Ana Bcex r f nepBoro npH3Haxa c 
ocrajibHbiMH): 


A 

-0.1054 

0.5139 

-0.3507 

0.6042 

0.3850 

0.2490 

0.5024 

0.4897 

0.3873 


C 

-0.2289 

0.8366 

-0.4698 

0.6227 

0.4624 

0.1903 

0.7718 

0.6594 

0.4213 


B 

-0.4047 

0.6931 

-0.2194 

0.4673 

0.3106 

0.1809 

0.6640 

0.5426 

0.6431 


CjieAyiomaa nacTb npeACTaBJiaeT aHajiorHHHbie 3HaneHHa no BceM xoppenaunaM 
BToporo npH3Haxa h t. a. 

Ecjih OAHOBpeMeHHo npoHCXOAHT cpaBHeHHe CTpyxTypbi csa3en no mhoium Bbi6opxaM 
(MaTpHuaM), to mm nojiynaeM «BTOpHHHyio» MaTpwuy, cocToamyio H3 noxa3afeneH 
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CXOflCTBa MOKfly HHMH (r z ). B STOM CJiyHae Op^HHamW CpaBHHBaCMbIX MaTpHU MOXCCT 6bITb 
nojiyneHa c noMOiubio Merona rnaBHbix KOMnoHeHT (no MaTpnue r z ). ripn stom hcm 6ojibine 
Harpy3KH cooTBeTCTByiomHx MaTpnu no nepBoii maBHon KOMnoHeHTe, TeM Bbime cxouctbo 
Mexcay hhmh, nosTOMy nepBaa maBHaa KOMnoHema HHTepnpeTHpyeTca xax «(J)axTop 
o6ijhhocth» (hjth cxoacTBa) MaTpnu h cooTBeTCTByiomaa eH aona ancnepCHH (FDj %) 
MoxceT 6biTb Hcnojib30BaHa xa k oGoGiuchhmh noxa3aTenb cTeneHH cxoacTBa Bcex cpaB- 
HHBacMbix MaTpnu. Bropaa KOMnoHeHTa oTpaxcaeT pa3nHnna Mexcay MaTpnuaMH: bmcokhc 
Harpy3KH cooTBeTCTByioT MaTpnuaM, HanGonee oTnHHaiomHMca ot ocTajibHbix; HanGonee 
CHJibHO pa3nHHaiOTca MaTpHUbi, HMeioiuHe no stoh KOMnoHeHTe BbicoKHe Harpy3KH c 
pa3HbiM 3HaxoM. flna Harnero npHMepa cxouctbo CTpyxTypbi xoppenaunn no nojiHbiM 
MaTpnuaM (t. e. xo3(|)(i)HUHeHTbi xoppenaunn Mexcay MaTpnuaMH): ^^ = 0.88, 
r z(A— b> = 0.86 h r z(c __ B) = 0.87. Cootbctctbchho: 


MaTpHua r z 

Pe3ym>TaT aHajnm rnaBHbix KOMnoHeHT 

A 


Fi 

A 

0.88 B 

A 

0.956 

- 0.205 

0.86 0.87 C 

C 

0.959 

- 0.093 


B 

0.952 

0.299 


FD , % 

91.398 

4.669 


B uaHHOM cnynae CTeneHb cxoacTBa Bcex 3 MaTpnu Bbicoxaa (FDj = 91 %); npn 
3TOM BbIHHCJieHHe TOJlbKO T z nOXa3bIBaeT npHMepHO OUHHaKOByiO 6jIH30CTb npH nOnapHOM 
cpaBHeHHH, ho opUHHauHa MaTpnu mctouom rnaBHbix KOMnoHeHT (pnc. 2) aeMOHCTpHpyeT, 
hto cHJibHee pa3JiHnaeTca CTpyxTypa CBH3en b MaTpnuax no BbiGopxaM A n B, a no C — 
3aHHMaeT npoMexcyTOHHoe nonoxceHHe. 

Cneayioiuaa 3aaana aHanH3a — noncx xoHxpeTHbix paanHHHH b cpaBHHBaeMbix MaT- 
pnuax. PemeHHK) stoh 3aaaHH noMoraeT ncnojib30BaHHe TpaanuHOHHbix H3o6paxceHHH 
MaTpnu b BHue ceneHHH xoppenaunoHHoro uunnHapa (TepeHTbeB, 1959, 1960) c hcxoto- 

POH MOUH(|)HXaUHeH: CBH3H pa3HOH CHUbl H306paXCaiOTCa JIHHHHMH pa3HOH TOJIIUHHbl, 
nojioxcHTejibHbie — cnnoniHon, a oTpnuaTejibHbie — nyHXTHpHOH. Taxne H3o6paxceHHa 
cuejiaHbi ana xaxcaon H3 3 MaTpnu n pa3MemeHbi cootbctctbchho hx opanHaunn (pnc. 2). 
Eonee ueTajibHoe npeacraBneHne CTpyxTypbi cbh3ch, ocoGchho nojie3Hoe ana MaTpnu 
Bbicoxoro nopauxa (ujia Gonbiiioro nncna npH3HaxoB), aaiOT «uonojiHeHHbie rpacj)bi», 
nocTpoeHHbie Ha ochobc MKII: b sthx nocTpoeHHax Hcnojib3yiOTca Hapaay c MaxcHManb- 
HbiMH Taxxce 6 jih3xhc x hhm CBa3H, a OTHHa pe6ep rpac|)a npn stom npHMepHO 
nponopuHOHajibHa bcjihhhhc d=ll-rl (pnc. 1). HanpnMep, b MaTpnue A xpoMe Max- 
CHMajibHbix cBa3en b uenoHxe fl-di-H (Ta6ji. 1) cymecTByeT 6nn3xaa x hhm CBa 3 b H-fl, 
hto npeBpamaeT uenonxy b TpeyrojibHnx; aHajiornHHO — ana npH3HaxoB H, h, (pnc. 1, 
a n 1, 6). npHMCHCHHC ajiropHTMa, npeanoxceHHoro J. Alroy (1995), MoxceT oGnerHHTb 
Taxne nocTpoeHHa. flonojiHeHHbiH rpa$ aaeT 6ojiee noJiHoe npeacTaBneHHe o cncTeMe 
CBa3eii, nocxojibxy b otjihhhc ot MaxcHMajibHoro xoppejiauHOHHoro nyTH (xax b nioGbix 
nocTpoeHHax, ocHOBaHHbix Ha Hcnojib30BaHHH npHHunna «single-linkage» — cuhhctbch- 
hoh CBH3H) 3aecb B3anMHoc pacnonoxceHHe npH3HaxoB hocht MeHee cjiynaHHbin xapaxTep. 
HanpnMep, ana MaTpHUbi A Ha aononHeHHOM rpac|)e xpoMe BbiaeneHHa 3 nneaa (H-l!- 
-Wj-l/Wi; fl-di; h-NO xoporno npeacTaaneHbi MexcnneaaHbie CBa3H, npH3Hax sho coeaHHeH 
He Tonbxo c lj h t. a. 

Pa3nHHHa Mexcay xoppenauHOHHbiMH MaTpnuaMH wm nx rpynnaMH Heo6xoaHMo 
conocTaBnaTb c pe3ynbTaTaMH aHanH3a h3mchchhh cpeaHHX 3HaneHHH nccneayeMbix 
npH3HaxoB, ocoGeHHocTeH hx h3mchhhbocth. flna xapaxTepncTHXH ocoGeHHocTen H3MeH- 
hhbocth b pa3Hbix BbiGopxax, a Taxxce y pa3Hbix npH3HaxoB oxa3anocb HHcJ)opMaTHBHbiM 
conocTaBneHHe OTHocnTenbHOH h3mchhhbocth (xo3(jD(t>HUHeHT BapnauHH CV %) h ee 
COrnaCOBaHHOCTH (aeTepMHHHpOBaHHOCTH K&). 

B BbiGopxe A xoppenauHH Mexcay HccneaoBaHHbiMH npH3HaxaMH (xax yxce 6btno 
OTMeneHO Bbiine) cpaBHHTenbHO cnaGbie. HanGonee B3aHMOCBa3aHbi pa3Mepw noGera h 
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Phc. 3. OTHOCHTejitHaH H3MeHHHB0CTb h ee corjiacoBaHHocTb b BbiSopKax A, C, B Leucanthemum vulgare. 

no ocjim opaiiHaT — K03(J)(|)HUHeHT BapiiauHH CV %; no ochm a6cuncc — cpeamiH KoactKjwuneHT neTepMUHaumi, 

R* h . 06o3HaneHHfl npinHaKOB, KaK Ha puc. 1. 


.iHCTbeB; pa3pacTaHne OTjjejibHbix MeTaMepoB h hx hhcjio CBHsaHbi KOMneHcaTopHOH 
CBasbK) (neM hx Gojibine, TeM MeHbine cpeOTaa juiHHa). CnejiyeT otmcthtb, hto othoch- 
Te^bHoe hhcjio y3JioB 6e3 Gokobmx BeTBen (sho) oTpnuaTejibHo KoppejinpyeT c npH3HaicaMH 
nepBOH h TpeTbeft njieaj], (t. e. HHTeHCHBHOCTb BeTBJieHHa TeM Gojibine, neM KpynHee no6er 
h couBeTHe), a OTHocHTejibHaa jyiHHa BepxHero Me>K,aoy3JiH5i (hj) TeM Gojibiue, neM cnaGee 
BbipaxeHo pa3pacTaHHe ochobhoh nacTH no6era. Ha rpac})e CBH3ew (pnc. 1, 6 ) ueHTpajib- 
Hoe nojioxeHHe 3aHHMaeT pa3Mep no6era (H): hmchho stot npH3Hax BMecTe c jijihhoh 
jihctb (1,) BbwejiHeTCH h HanGojiee bbicokoh jjeTepMHHHpoBaHHOCTbio. 

AHajIH3 COOTHOIIieHHH OTHOCHTeJlbHOTO BapbHpOBaHH5I H fleTepMHHHpOBaHHOCTH HC- 
cjieAOBaHHbix npH3HaKOB (TaGji. 2; phc. 3, a ) noica3biBaeT, hto HHjjHicaTopaMH h3mchhh- 
bocth no6era BBji5noTCH jyiHHa jihctoboh njiacTHHKH h BbicoTa noGera. Cpean ocTajibHbix 

npH3HaKOB BbWeJIfleTCfl h, - CHJlbHO H3MeHHHBbIH npH3HaK, Hbe BapbHpOBaHHe CJiaGo 

aeTepMHHHpoBaHo. JlnHHa nocjieflHero nepeja couBeTHeM Me>Kfloy3JiH5i onpeflejiaeTCfl, c 
ojjhoh CTopoHbi, oGmeft HHTeHCHBHOcTbio pa3pacTaHH5i noGera b jyiHHy, c jjpyron — 
cpoKOM nepexo^a H3 BereTaTHBHOH c})a3bi b reHepaTHBHyio. Ha HeKOTopwx noGerax 
nocjieAHHH (BepxHHH) jihct pe3KO oTJiHnaeTCH no pa3Mepy ot npe^biflymero, h b sthx 
cjiynaflx cooTBeTCTByiomee Me>KAoy3Jine Toxe 3HanHTejibH0 Kopone, t. e. pa3pacTaHHe 
nocne^Hero MeTaMepa xax Gbi He BnojiHe 3aBepmeHO H3-3a nepemnoHeHna Ha c})opMHpo- 
BaHHe couBeTH5i. MoMeHT 3Toro «nepeKJiiOHeHH5i», BepoaTHo, onpejjejiaeTCfl Gojiee hjih 
MeHee cjiynaHHbiMH npHHHHaMH. 

Pa3JiHHHH b ycjiOBHHx MecTooGnTaHHH cKa3biBaioTCH b nepByio onepe^b Ha pa3Mepe 
noGera h HHTeHCHBHOCTH ero BeTBjieHHsi (70 h 64 % jjHcnepcHH cooTBeTCTBeH ho — no 
pe3yjibTaTaM ojwocfiaKTopHoro ancnepcHOHHoro aHajiH3a). 3aTeHeHH0CTb (BbiGopKa C) 
cjiaGo CKa3biBaeTCH Ha oGmnx pa3Mepax noGera, ojwaKO sto jaocTHraeTCfl 3a cneT Gojibinero 
pa3pacTaHHH oxaejibHbix MeTaMepoB npH yMeHbineHHH hx nncjia: pe3KO CHHxaeTCH hhcjio 
pacTeHHH c Gokobbimh noGeraMH (17 bmccto 91 %). MHTeHCHBHoe pa3pacTaHHe noGera b 
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HecKOJibKO MeHee 6jiaronpwiTHbix ycjioBHax conpoBoxmaeTca 3HanHTejibHbiM noBbiineHH- 
eM corjiacoBaHHOCTH b h3mchhhbocth xax Bcero no6era, Tax h ero nacreii: 6ojibuiHHCTBO 
npH3HaKOB o(h>eflHHJiiOTca b omy mieany; cmibHO xoppejmpyiOT Mexmy co6oh xapaxTe- 
PHCTHKH JiHCTbeB H COUBCTHH (pHC. 1, tf). 

B BbiOopxe C HapxAy c H, l t b rpynny H3MeHHHBbix h cnjibHO AeTepMHHHpOBaHHbix 
npH 3 HaKOB nonaaaioT Taxxe h, w,, fl, 1, b to BpeMH xax N lf sho h oco6chho 1/w, 
OTJIHHaiOTCfl IIOHHXCCHHOH H3MeHHHBOCTbIO H AeTCpMHHHpOBaHHOCTbiO (pHC. 3, 6). OieflyeT 
OTMeTHTb, hto b paay ot H flo 1/wj bcho npocjiexcHBaeTca TeimeHUHx napajuiejibHoro 

CHHXCeHHB H3M6HHHBOCTH H ACTCpMHHHpOBaHHOCTH. Oco6eHHOCTH H3MCHHHBOCTH hj 
coxpaHBioTCB TaxHMH xce, xax b Bbi6opxe A, xoth pa3Max OTHOCHTejibHoro BapbHpoBaHHa 
3Toro npH3Haxa Hecxojibxo coxpamaeTca. 

HaxoHeu, Ha cyxonojibHOM Jiyry (Bbi6opxa B) o6mee yrHeTeHHe pocTa BbipaxcaeTca b 
HanSojiee 3HaHHTCJibHOM yMeHbmeHHH h Bcero no6era, h ero nacTCH. B MeHbuieil cTeneHH 
H3MeHeHHe ycJiOBHH cxa3biBaeTC5i Ha (})OpMe jiHCTbeB (yMeHbiueHHe yjyiHHeHHOCTH) h 
OTHOCHTejibHOM pa3Mepe BepxHero Mexyioyamui (26 h 30 % ancnepcHH cootbctctbchho). 
Pa3Max BapbHpOBaHHB pa3Mepa no6era h npH3HaxoB coubcthb yBejiHMHBaeTca, a othoch- 
TejibHOH jaJiHHbi BepxHero MexmoyajiHH h ypoBHX BeTBJieHHB — CHHxcaeTca. B MaTpnue 
3toh Bbi6opxH (pHC. 1, z) ocHOBHyio iuiefljiy cocTaBjMioT npH3HaxH no6era (h-N^H-fl- 
-di); xoppejiHUHH c pa3MepaMH JiHCTbeB 3HaHHTCJibHO cjiadee (oTjjejibHaa njieaaa ^-w^. 
3aecb AHHHa Bcero no6era onpe^ejiaeTca npeHMymecTBeHHO hhcjiom MeTaMepoB (t. e. h 
hhcjiom JiHCTbeB) h b Hecxojibxo MeHbmen CTeneHH — hx pa3pacTaHneM. y npH3HaxoB- 
«caTejuiHTOB» (hj, sho, 1/wj) H3MemieTca 3aBHCHMOCTb ot ochobhwx HHjmxaTopoB iuieafl: 
OTHocHTejibHan jyiHHa BepxHero Mexmoy 3 JiHx cTaHOBHTca 6ojiee 3aBHCHMOH, a hhtchchb- 
HOCTb BeTBJieHHH H <J)OpMa IUiaCTHHKH JIHCTa — MeHee 3aBHCHMbIMH OT H3MeHHHBOCTH no 
HHTeHCHBHOCTH pOCTa. 

H3MeHeHHB rpynnHpoBXH npH3HaxoB no o6meil h coraacoBaHHOH (t. e. xoppejmpo- 
BaHHOH) H3MCHHHBOCTH B BblOopKe B BbipaxaiOTCX B HCXOTOpOM nOBbimeHHH aeTepMHHH- 
pOBaHHOCTH hj, 6ojiee hctxom BbmejieHHH caMbix cTaOmibHbix h He3aBHCHMbix npH3HaxoB 
l/w b sho h nepeMemeHHH N lf h (pnc. 3, e). B ycjiOBHax o6mero ynieTeHHfl pocTa no6era 
noBbiuiaeTca 3aBHCHMOCTb ero xapaxTepHCTHx ot nncjia MeTaMepoB (N^ h CHHxcaeTca — 
ot pa3pacTaHHB MeTaMepoB ochobhoh nacTH no6era (h). 

TaXHM o6pa30M, OCo6eHHOCTH CTpyXTypbl B3aHMOCBfl3eil, XOTOpbie MbI OTMeTHJIH, 
aHajiH3Hpyfl xoppejiaimoHHbie MaTpnubi, BbipaxceHbi Taxxe o6o6meHHbiMH xapaxTepHCTH- 
KaMH H3MCHHHBOCTH H AeTepMHHHpOBaHHOCTH OTJiejIbHblX npH3HaKOB H CODiacyiOTCfl C 
H3MeHeHH£MH CpeflHHX 3HaHCHHH npH3HaKOB B pa3HbIX MeCT006HTaHH»X. H3MeHeHne 
ycJiOBHH pocTa BJiHaeT He TOJibxo Ha pa3Mepbi nodera h apyrae ero npH3HaxH, ho Taxxce 
Ha pa3Max h cornacoBaHHOCTb hx BapbnpoBaHHX. YrHeTeHHe pocTa conpoBoacaaeTca 
nOBbimeHHeM AeTepMHHHpOBaHHOCTH 6oJIbIUHHCTBa npH3HaXOB H, Hao6opOT, CTa6HJIH3H- 
poBaHHOCTH h He3aBHCHMOCTH TaxHx noxa3aTejieii, xax, HanpHMep, c})opMa iuiacTHHXH 
JIHCTa. 

EcJIH paCCMOTpeTb OTfleJIbHbie K03(Jx})HUHeHTbI XOppeJIJIUHH B pa3HbIX MaTpHUaX, 
oOHapyjxHBaeTca, hto hct onpeaejieHHOH 3aBHCHMOCTH pa3Maxa hx BapbnpoBaHHx hh ot 
CHJibi cooTBeTCTByiomeH cbh3h, hh ot oco6eHHOCTeH onpeaejieHHoro npH3Haxa (pnc. 4). 
CpeflH CHJibHO H3MeHHHBbix mm HaxoflHM h BHyTpHiuieaaHbie (lr w i* fl-di), H MeJKIUieaaHbie 
(lp-h) CBH3H. Owaxo Mbi yxe otmcthjih, hto b ycjiOBHBx pa3Hbix MecTOo6nTaHHH 
H3MeHxeTCH (npHHeM no-pa3HOMy) xapaxTep BapbnpoBaHHB OTaejibHbix npH3HaxoB. Iloxa- 
3aTejieM CTeneHH cxoppejinpoBaHHOCTH (corjiacoBaHHOCTH) BapbnpoBaHHB npH3Haxa bb- 
jweTCB cpeflHHH xo34>4>HUHeHT aeTepMHHauHH, a CTeneHH cxojacTBa cTpyxTypw cBB3en (hx 
CTa6HJibH0CTH) — WJIB aHcnepcHH, BxoaamaB b cjjaxTOp cxojiCTBa (FDj %; pnc. 5, a). 
OneBHflHO, hto y npH3HaxoB, cocTasjiBiomHx ««apa» xoppejiBUHOHHbix njiexja h cootbct- 
cTBeHHO HanOojiee jieTepMHHHpOBaHHbix, cTpyxTypa CBB3en npaxTHnecxH noHTH He 
H3MeHxeTCB (FDj> = 90 %); Hecxojibxo cnjibHee H3MeHeHH# CTpyxTypbi CBB3en TaxHx 
npH3HaxoB, xax l h h. Han6ojiee H3MeHHHBa CTpyxTypa CBB3eH y cjiadojjeTepMHHHpOBaHHbix 
l/w b h b sho'. B pa3HbIX yCJIOBHBX OHH npHCOeaHHBIOTCB x TOH HJIH HHOH IUieBJie. 
ConocTaBjieHne H3MeHHHBOCTH cnjibi (cpeAHee KBajoipaTHHHoe xo3(})c|)HUHeHTa jieTepMHHa- 
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PHC. 4. H3MeHHHBOCTb OTaeJIbHbIX K03(}xJ)HUHeHTOB KOppeJIHUMH. 

no och opAHuaT — cpeAHee apucpMeTHMecKoe z-npeo6pa30BaHHoro K03$4HinHeHTa KOppejuiuHH Z; no och a5cuncc — ero 
cpeAHee KBaApanmHoe OTicnoHeHiie S 7 . nymcmpoM noicaaaHO TeopemnecKoe 3HaneHHe S z juih n = 100. 
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Phc. 5. H3MeHHHBOCTb cBJ!3eH npH3HAKOB no6era Leucanthemum vulgare. 

a — cmia CBS3efi h CTa6njibHOCTb hx CTpyicrypbi: no och opAHHaT — cpcAHiM AeTepMHHHpoBaHHoeTb no och a6c- 
uhcc — AHcnepcua 4>aiCTopa o5iuhocth cxoACTBa MaTpim FDj %. 6 — H3MeHHHBocTb ypoBHft n crpyKTypia CBJoefi: no och 
opAHHaT — cpeAHee KBaApaniHHoe OTmioHeHiie cpeAHero Koac^HmieHTa AeTepMHHauHH 5^; no och adcuHcc — inMeHWH- 

BOCTb CTpyKTypbl CBB3eH (100-FD| %). 


uhh npH3Haxa — S R i) h CTpyKTypw (1 -FD! %) CBa3eH (pnc. 5, 6) noKa3biBaeT, hto b 
nepBOH rpynne naparuiejibHO B03pacTaeT h tot, h Apyroii noKa3aTejiH: Hawdonee H3MeH- 
HHBbi KoppejiflUHH h, a OTHOCHTejibHO CTafiHJibHbi H. BbweJiaiOTca H3 o6men rpynnw 
onaTb-TaKH h b sho — npH3HaKH, H3MeHHHBOCTb KOTopwx b 6ojibiueH CTeneHH onpeflena- 
eTca 3K3orcHHbiMH (J)aKTopaMH, npHneM npeHMymecTBeHHO hochliihmh cjiynaHHbiH xapax- 
Tep. 


59 





OScy^KfleHHe 


JCaK ya:e 6biJio ynoMaHyro, b pa6oiax 3apy6ea:Hbix HCCJie^oBaTeneH oueHKy pa3JiHHHH 
Mexcfly KOppeJIHUHOHHbIMH (KOBapHaUHOHHbIMH) MaTpHUaMH o6bIHHO OCymeCTBJiaiOT c 
noMombK? TecTa MaHTejia. ripH 3 tom BbinncjiaeTca BejiHHHHa (Sokal, Rohlf, 1995) 

k -1 k 

Zm= E Z • Yg, 

i =1 ; = /+ 1 

me X/,, 7// — 3HaneHHH bo Bcex cooTBeTCTByiomHX anenicax cpaBHHBaeMbix MaTpnu; 
3HaneHHe Z m MoaceT 6biTb nojiyneHO AJia Henpeo6pa30BaHHbix hjih ana HOpMHpoBaHHbix 
MaTpnu. IIojiyHeHHoe 3HaneHHe cpaBHHBaeTca c pacnpe^eneHHeM bcjihhhh, BbiHHCJieHHbix 
AJia Tex ace MaTpnu, b oahoh H3 KOTopbix cjiynaHHbiM o6pa30M npon3BOAflTca nepecTa- 
HOBKH CTpOK H CTOJl6uOB (H3 H3BeCTHbIX naKCTOB CTaTHCTHHeCKHX npOipaMM 3TOT MeTOA 

npe^CTaBJieH b NTSYS; Rohlf, 1989). flna 3 MaTpnu, npHBeueHHbix 3Aecb b xanecTBe 
npHMepa, bo Bcex conocTaBJieHnax BepoaTHOCTb cjiynaHHOCTH pa3AHHHH P 0 < 0.0005. 
O^Haxo hh ouernca BepoaTHOCTH, hh caMH 3HaneHHa Z m He Moryr cjiyacHTb Mepon 
pa3JiHHHa, a npHMeHeHHe stoh npoueuypbi He xma nonapHoro cpaBHeHHa, a AJia oueHKH 
CTeneHH pa3JiHnna (cxoACTBa) MHoacecTBa MaTpnu He npeuycMOTpeHo. 

Pacuinpaiomeeca npHMeHeHHe KOMnbioTepHOH TexHHKH npHBejio k TOMy, hto Bee name 
HccjieaoBaTejiH nepexoAflT k Hcnojib30BaHHio pa3JMHHbix MeTOAOB MHoroMepHoro aHajiH3a, 
B HaCTHOCTH 4> a KTOpHOrO H KOMnOHeHTHOID. IlOJiyHaeMblMH npH 3TOM pa3JIHHHaMH B 
pe3yjibTaTax Ha pa3Hbix Bbi6opKax (o6T>eKTax) hjih npeHeSperaioT, hjih oS^acHaiOT hx 
H ecoBepmeHCTBOM npoueAypbi poTaunn. K coacajieHHio, pa3JWHna b $aKTopHOH CTpyKType 
HHTepnpeTHpyiOTca TpyAHee, neM no hcxoahbim MaTpnuaM (hmchho nosTOMy npejmarae- 
MbiH HaMH noAxoA 6a3HpyeTca Ha nocjieAHHx). Tcm He MeHee nonbuaeMca cpaBHHTb 
pe3yjibTaTbi aHanH3a maBHbix KOMnoHeHT (Ta6ji. 3). IIocKOJibKy CBa3H npH3HaxoB, o6pa- 
3yiomHX ocHOBHbie KoppejiauHOHHbie nneaubi, cpaBHHTejibHO MeHee H3MeHHHBbi, oneHb 
cxoaho h cooTHomeHHe Harpy30K 3 thx npH3HaxoB no nepBOH maBHOH KOMnoHeHTe (F^: 
bo Bcex 3 cjiynaax OHa MoaceT HHTepnpeTHpoBaTbca xa k cjjaKTop o6mnx pa3MepoB no6era. 
OAHaxo b pa3Hbix Bbi6opxax pa3JWHaeTca AOJia AHcnepcnn, BKjnoHeHHaa b 3Ty KOMnoHeH- 
Ty, hto OTpaacaeT H3MeHeHHe cpeAHen AeTepMHHHpoBaHHOCTH b hcxoahbix MaTpnuax. 
Han6ojiee H3MeHHHBa CTpyxrypa CBa3en cjia6o AeTepMHHHpOBaHHbix npH3HaxoB: sho 

(b MeHbiueH CTeneHH — 1/wj h h), onaTb-Taxn hmchho y 3 thx npH3HaxoB CHJibHee 


TABJIHUA 3 

OaKTopHaa CTpyKTypa H3Mchhhbocth Leucanthemum vulgare 
b pa3Hbix Tnnax MecT<x>6HTaHHH (r. BoaorAa) 


IIpH3- 

HaKH 

A 

c 

B 

Fi 

f 2 

Fi 

f 2 

Fi 

f 2 

H 

0.808 

0.176 

0.891 

-0.138 

0.814 

0.198 

h ls % 

-0.144 

-0.159 

-0.402 

-0.368 

-0.525 

-0.562 

h 

0.247 

0.834 

0.690 

0.478 

0.370 

0.449 

sho 

-0.594 

0.004 

-0.571 

-0.145 

-0.439 

0.140 

1, 

0.810 

0.042 

0.748 

0.330 

0.685 

-0.343 

W 1 

0.527 

0.577 

0.664 

0.453 

0.501 

-0.726 

1/Wj 

0.389 

-0.520 

0.137 

-0.190 

0.234 

0.631 

di 

0.713 

-0.177 

0.670 

-0.580 

0.784 

-0.106 

fl 

0.616 

-0.127 

0.678 

-0.530 

0.763 

-0.123 

Ni 

0.471 

-0.636 

0.364 

-0.583 

0.730 

0.093 

FD % 

32.821 

18.092 

38.181 

17.112 

37.728 

16.544 
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Phc. 6. H3MeHMHBOCTb CTpyKTypbi KoppejumHH b BbiGopKax Leucanthemum vulgare M3 pa3Hbix reorpa({)HHec- 

KHX TOMeK. 


a — cpaBHeHwe MaTpnu no CTpyKType CB»3eii. 06o3HaneHHH, xax Ha pnc. 1. CeneHHH KoppejiflmiOHHoro UHJiHHapa noxa3a- 
Hbi ana cpeaHHX MaTpwu. 6 — neTepMUHiipoBaHHocTb npii3HaKOB h CTa6njibH0CTb CTpyKTypbi hx CBH3efi. 06o3HaneHHH, xax 

Ha pnc. 5, a. 


BapbnpyeT hx BKJiaa b Fj. B nepBOH BbiOopxe F 2 MoaceT HHTepnpeTHpoBaTbca xaic cfiaKTop 
pa3pacTaHH3i MeTaMepoB (h ruiacTHHKH jiHCTa b uiHpHHy). B 3aTeHeHHOM MecTOo6HTaHHH 
(C) ycHjiHBaeTCH 3aBHCHMOCTb o6mHx pa3MepoB no6era ot hhichcmbhocth pa3pacTaHHH 
omejibHbix MeTaMepoB (6ojibiue BKJia# h. b F,) h cooTBeTCTBeHHO CHHacaeTca Harpy3Ka 
3Toro npH3Haxa b F 2 . OflHaxo h b stom cjiynae BbiflBjiaeTCfl B3aHMOCBH3b pa3pacTaHHH 
MeiaMepa b fljiHHy h anacTHHKH JiHCTa (h, l b Wj), ho 3^ecb cnjibHee BbipaxceHbi KOMneH- 
caTopHbie oTHoiueHHH Mexmy sthmh npH3HaxaMH h xapaierepncTHKaMH coubcthh, hhcjiom 
M eTaMepoB (fl, di, N,). HaxoHeu, b ycjiOBHax, HanOojiee HeOjiaronpnHTHbix jxj m pocTa 
no6era (MecTOoOnTaHHe B), CTpyicrypa F 2 OTpa>xaeT aHajiorHHHbie OTHOuieHHH Me>Kfly 
pa3MepaMH BepxHero Me>K,aoy3JiHfl h jiHCTbeB, c o^hoh CTopoHbi, h ochobhwx MeTaMepoB 
no6era — c flpyrow. 3#ecb H3MeHHHBOCTb nncjia MeTaMepoB BKjnoneHa npeHMymecTBeHHO 
b nepByio rjiaBHyio KOMnoHeHTy. TaKHM o6pa30M, BbiflBJieHHbie no cpaBHHTejibHOMy 
aHajiH3y KoppejiauHOHHbix MaTpnu pasjiHHna Haxoj^T OTpaaceHHe h b pe3yjibTaTax 
KOMnoHeHTHoro aHajiH3a. 

IloATBepxcAeHHeM npaBOMepHOCTH Hcnojib30BaHHH npe&noxceHHoro SBpncTHHecKoro 
noAxozia k cpaBHHTejibHOMy aHajiH3y KoppejiauHOHHbix Marpnu cjiy>KaT pe3yjibTaTbi ero 
npHMeHeHH3i jyin MaTpnu no 25 BbiOopxaM L. vulgare H3 8 reorpacfiHHecKHx Tonex 
(pnc. 6). B flaHHOM cjiynae H3 o6mHpHoro MaTepnana (PocTOBa, 1970, 1971) Omjih 
OT oOpaHbi c6opw H3 nyHKTOB, rue 6buiH npeucTaBJieHbi Bee 3 THna MecTOoOnTaHHH h o6i>eM 
BbiOopoK cocTaBjiflji 50—200 noOeroB (oxpecTHOCTH ropouoB CaHXT-FleTepOypra, Bjiaun- 
MHpa, Bojionjbi, Ka3aHH, KnpoBa, ApxaHrejibcxa, HpxyTexa, a Taxxce KapnaTbi (4 
BbiOopKH: c. IIIenoT — 2, nepeBan IIIypubiH, c. BopoxTa). 

npn cpaBHeHHH caMHx BbiOopoK c «paBHHHHOH» HacTH apeana He oOHapyxceHO 
xaxoH-jinOo reorpacjiHHecxH oOycjioBjieHHon nocneuoBaTejibHOCTH b hx H3MeHeHH5ix. B 
BbiOopxax L. vulgare c KapnaT npn cxo^Hbix o6mnx pa3Mepax y pacTeHHH b cpeuHeM 
Gojibiue JiHCTbeB Ha no6ere (oco6eHHO b 3aTeHeHHbix MecTooGnTaHHBx), njiacTHHxa JiHCTa 
uiHpe. 

HanOonbiuHe pa3JiHHH5i no o6men HHTeHCHBHOCTH pocTa (pa3Mepbi noOeroB h hx 
nacTen) npoaBjiHioTCH Meacuy BbiOopxaMH H3 pa3Hbix THnoB MecTooOnTaHHH He3aBHCHMO 
ot reorpac})HHecKOH tohkh c6opa: caMbie xpynHbie cnjibHee BeTBamneca no6ern c 
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TABJIHUA 4 

H3MCH4HBOCTL H fleTepMHHHpOBaHHOCTb IIpH3HaKOB L. Vulgare B pa3HbIX THnaX 
MecToo6HTaHHH (cpe/mee H3 7 nyHKTOB) h b noceBe 


npH 3 - 

B 

C 

A 

IIoceB 

HaKH 

CV t % 


CV t % 

Rck 

CV 9 % 

Rch 

cv, % 


H 

19.9 

0.220 

18.0 

0.187 

17.5 

0.185 

11.9 

0.054 

N , 

17.9 

0.134 

18.2 

0.122 

19.7 

0.156 

15.5 

0.094 

h , % 

40.7 

0.058 

44.7 

0.058 

49.1 

0.060 

55.3 

0.026 

h 

21.3 

0.101 

21.0 

0.103 

20.8 

0.092 

15.8 

0.070 

li 

19.8 

0.169 

20.0 

0.145 

21.5 

0.179 

27.2 

0.088 

w i 

21.4 

0.131 

22.9 

0.127 

22.6 

0.142 

29.0 

0.084 

1 / w , 

16.7 

0.055 

17.1 

0.052 

17.8 

0.061 

21.6 

0.020 

sho 

15.7 

0.062 

26.2 

0.070 

31.2 

0.117 

50.1 

0.006 

fl 

19.1 

0.155 

17.7 

0.123 

18.3 

0.141 

17.7 

0.093 

di 

18.0 

0.186 

14.8 

0.136 

14.0 

0.158 

12.0 

0.084 


60JlbUIHMH JIHCTbflMH H COUBeTHCM, OTHOCHTeJIbHO 6oJiee KOpOTKHM BCpXHHM MexCUOy3JIH- 
eM 6buin y pacTeHHH H3 MecToo6nTaHnn A, npoTHBononoxcHoe nanoxeeHne 3aHHMai0T 
pacTCHHH H3 B, npoMexcyTOHHoe — H3 C. 

ConOCTaBJieHHe H3MeHHHBOCTH H JieTepMHHHpOBaHHOCTH HCCJiejIOBaHHbIX npH3HaKOB 
B BblCopKaX H3 pa3HbIX nyHKTOB H THIIOB MeCTOoSnTaHHH (Ta6jl. 4 ), KaK H CpaBHCHHC 
cooTBeTCTByiomHx KoppejiflUHOHHbix MaTpnu (pHC. 6), Taxxce noKa3ajio npeo6jiauaioiuee 
BJiHBHHe jioKajibHbix 3KOJiorHHecKHx <})aKTopoB Ha 3th xapaKTepHCTHKH (Mexuy Bbl6op- 
KaMH H3 pa3HbIX reorpa(})HHeCKHX nyHKTOB, HO OflHOTHnHblX MeCT006nTaHHH pa3JIHHHB 
MeHbUie, HeM MOIOiy KOHTpaCTHbIMH MeCTOo6HTaHHBMH H3 OflHOH TOHKH). 

B paay B —» C —» A Ha6jnoflaeTC5i nocjieuoBaTenbHoe yBejinneHne pa3Maxa Bapbnpo- 
BaHHfl OTHOCHTeJIbHOH UJIHHbl BepXHeiX) Me^Cjaoy3JIHH H ypOBHB BeTBJieHHH (y BToporo 
npH3HaKa noBbimaeTca h ueTepMHHnpoBaHHOCTb), a BapbHpoBaHHe h ueTepMHHnpoBaH- 
HOCTb BbicoTbi no6era, unaMeTpa coubcthb h nncjia A3biHKOBbix ubctkob, Hao6opoT, 
yMeHbuiaiOTca. ConocTaBJieHHe c pe3yjibTaTaMH, nojiyneHHbiMn npH BbipamHBaHHH pacTe- 
hhh H3 ccmhh ecTecTBeHHOH nonyjraunn Ha flejiHHKax BHOjiorHHecKoro HHH cnery b 
CTapoM rieTepro(|)e,i nouTBepxcuaeT HajiHHHe HanpaBJieHHbix h3mchohhh ot HanSojiee 
He6jiaronpHHTHbix (B) k onTHMajibHbiM (b noceBe) ycjiOBHBM. 

CpaBHeHHe CTpyKTypw cB5nen MerouoM maBHbix KOMnoHeHT (no MaTpnue r*) noKa3ajio 
Bbicoxyio cTeneHb cxoacTBa MaTpnu (86 %; pnc. 6). B rpynnnpoBKe MaTpnu He o6Hapy- 
acHBaeTCfl cooTBeTCTBna nyHKTaM c6opa (xpoMe HecKOJibKO 6ojibmero otjihhhh MaTpnu 
no Bbi6opieaM c KapnaT), HaH6ojiee OTjinnaiOTCH upyr OTapyra MaTpwubi H3 MecToo6nTaHnn 
A h B. KoHKpeTHbie pa3JinHna MexAy rpynnaMH MaTpnu moxcho paccMOTpeTb no 
BbIHHCJieHHbIM Jim Kaxmon H3 HHX CpeUHHM MaTpHUaM. 

Pa3jiHHHH cpeuHHX MaTpnu Koppejuiunn «paBHnHHbix» n xapnaTCKnx Bbi6opoK Taioxe 
BbipaacaiOTCfl rciaBHbiM o6pa30M b ypoBHe CBB3en. B stom cjiynae caMoe 3HaHHTejibHoe 
noBbiuieHne cpeuHen ueTepMHHnpoBaHHOCTn xapaKTepHO ujm uinpnHbi jincTa, othoch- 
TejibHoro ypoBHfl BeTBJieHHfl, a Taxace nncjia «3biHKOBbix ubctkob, jincTbeB Ha no6ere n 
unHHbi BepxHero Meacuoyanna. HHTepecHO oTMeTHTb, hto yBejinneHne cpejmero nncjia 
JIHCTbeB H UinpnHbi JIHCTOBOH IUiaCTHHKH COnpOBOJKUaeTCH nOBbimeHHeM CHJIbl CBH3en 
sthx npn3HaKOB c ocTajibHbiMH. Bo3mo)kho, sto o6T>5icH5ieTC5i TeM, hto nyHKTbi c6opa B 
KapnaTax othocatch k jiecHOMy nosey n cooTBeTCTBeH ho aaace OTHoenTejibHO oTKpbiTbie 
MecToo6nTaHH5i nacTHHHo 3aTeHeHbi, hto noBbimaeT 3HaneHne BejiHHHHbi (|>0T0CHHTe3H- 
pyiomen noBepxHOCTH. 

3HannTeJibHbie paannHna OTMeneHbi Meacuy MaTpnuaMH nonynaunn n MaTpnuaMn, 
BbiHHCJieHHbiMH no npH3HaxaM pacTeHHH L. vulgare 1-ro roua xh3hh b noceBe. Ochobhbb 

1 rioflpo6HO pe3yjibTaTW HCCJieaoBaHH3 hsmchhhbocth bhaob pojja Leucanthemum b ycjioBHax noceBa Oyayr 
H3JioxeHbi b cjieayiomeM coo6iuchhh. 
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npHHHHa pa3JIHHHH - 3HaHHTCJIbH0e COKpameHHe BapbHpOBaHHH SoJIblUHHCTBa npH3Ha- 

KOB H CHHaceHHe ypOBHB Bcex CBH3CH B SKCnepHMeHTaJIbHbIX yCJIOBHBX. riO-BHAHMOMy, 
6jiaronpHBTHbie ycjiOBHB pocrra h pa3BHTH5i pacTeHHH, npaKTHHecKH nojiHoe OTcyTCTBHe 
KOHKypeHTHbIX (BHyrpH- H MeXCBHflOBMX) OTHOUieHHH BBJWIOTCB npHHHHOH OCJiaSjieHHB 
3aBHCHMOCT6H MOKJjy HCCJiejJOBaHHblMH IlpH3HaKaMH. CHJIbHee 3TO CKa3bIBaeTCJI Ha KOp- 
pejmuHBX pa3MepoB no6era h jiHCTbeB. 

OueHKa pa3JiHHHH no CTpyicrype CBB3en OTnenbHbix npH3HaKOB noKa3biBaeT, hto 
Han6oJiee H3MeHHHBbI CB5I3H npH3HaKOB C HH3KOH fleTepMHHHpOBaHHOCTbK) (pnc. 6, 6 ). 
H3MeHeHHH cTpyKTypw cBH3en, Ha6jnoAaBiiiHecB y npn3HaKa «oTHocHTejibHaa jyiHHa 
BepxHero Mexcnoy3JiHH», b ochobhom 3aKJiiOHaiOTC5i b tom, hto oh CHJIbHee KoppejiHpyeT 
c hhcjiom JiHCTbeB Ha no6ere hjih c pa3pacTaHHeM ochobhoh nacrn no6era, t. e. c juihhoh 
cpenHero Mexcjjoy3JiHfl. HHTeHCHBHOCTb BeTBJieHHB b cbok) onepenb CHJIbHee KoppejiHpyeT 
c pa3MepaMH no6era h ero nacTew hjih c pa3MepaMH JiHCTbeB. 

Hcnojib30BaHHe npejuiojKeHHbix npneMOB aHajnm jy ih cpaBneiina MaTpnu KoppejiauHH 
B HHAHBHJiyaJIbHOH H reHOTHnHHCCKOH H3MeHHHBOCTH HeKOTOpbIX KyjIbTypHbIX pacTeHHH 
(PocTOBa h n p., 1985; PocTOBa, 1986; PocTOBa, KoBajib, 1986; PocTOBa, CejyioBCKHH, 
1986, 1991; PocTOBa, Epan, 1989; PocTOBa h up., 1991), a Taoce b npHponHbix 
nonyjwuHHx (flnOHpoB, PocTOBa, 1985; PocTOBa, TycapoBa, 1989; KojiocoBa, PocTOBa, 
1990; PocTOBa, 1991) no3BOJiHJio oOHapyxcHTb onpenejieHHyio HanpaBJieHHOCTb H3MeHeHHH 
nofl BJIHBHHeM BHeiUHHX B03HCHCTBHH HJIH npH CpaBHCHHH TeHOTHnHHeCKH pa3JIHHaiOmHX- 
ca (JiopM (PocTOBa, 1990a, 6, 1991). AHajioraHHbie pe3yjibTaTbi nojiyneHbi npH aHajiH3e 
H3MCHHHBOCTH He TOJIbKO M0p(j)0J10rHHeCKHX, HO H aHaTOMHHeCKHX npH3HaKOB (PoCTOBa, 
KpbuiOBa, 1987), 6HOXHMHnecKHX xapaicrepHCTHK iuio^ob (CaMoponoBa-EHaHKH, Pocto- 
Ba, 1988). CjiejjyeT OTMeTHTb, HTO aHaJIH3 H3MeHHHBOCTH OTfleJIbHbIX K03(J)(J)HUHeHT0B BO 
Bcex cnynaax He npHBeji k BbiaBJieHHio KaKHX-Jin6o onpeneneHHbix 3aKOHOMepHOCTeH b 
OTJIHHH e OT CpaBHeHHfl nOJIHbIX MaTpHU HJIH HX HaCTeif, HTO CBimeTeJlbCTByeT O CHCTeM- 

hocth npoHcxojyimHx nepecTpoex. 

HHTepecHO OTMeTHTb, hto, Hcnojib3yH coBepineHHO hhoh no^xofl h npHeMbi aHajiH3a 
npH HCCJieAOBaHHH KapjlHOJIOrHHeCKHX H HMMyHOJIOTHHeCKHX flaHHbIX, a TaKXCe HapKOJIO- 
rnnecKOH 3aBHCHMOCTH, B. B. UlaKHH (1991) (cm. TaKXce: Monejm..., 1989; Svirezhev, 
Shakin, 1989) Toace oOHapyacHJi noBbiineHHe comacoBaHHOCTH Meacny napaMeTpaMH 
6hochctcm, noBbimeHHe «acecTKocTH» sthx chctcm c npHSjiHaceHHeM k 30He 3KCTpeMajib- 
hmx ycjioBHH. B MejiHUHHCKHx (EaeBCKHH, 1979; JleOeneB, IloHaKHHa, 1988) h skojioth- 
necKHX (ropOaHb, IleTymKOBa, 1987) HccnenoBaHHax Taxace ynoMHHaiOTca aHajiorHHHbie 
H3MeHeHHH. O B03M0JKH0M BJIHHHHH yCJIOBHH Cpeflbl H B03paCTa UeH03a Ha BHyrpHUeHO- 
THHeCKHe CBH3H HeKOTOpbIX BHflOB CBHJjeTeJIbCTByiOT pe3yjIbTaTbI HCCJiejlOBaHHH B. H. Bo- 

PHCoboh c coaBT. (1985) h H. A. Ky3HeuoBOH (Kuznetzova, 1987). Moxcho npenno- 
JIOXCHTb, HTO Taieoro pofla H3MeHeHHa OTHOUieHHH Me5K,ay SJieMeHTaMH CHCTeM CBOHCTBeH- 
Hbl HOCTaTOHHO IHHpOKOMy Kpyry oObeKTOB. 

HeKOTopbie npoOjieMbi cpaBHHTejibHoro aHajiH3a CHCTeMbi xoppejiaimii, cBa3aHHbie c 
ypoBHeM opraHH3auHH (HHflHBHuyanbHaa h BHyrpHnoSeroBaa H3MeHHHBOCTb; HHflHBHuy- 
ajibHaa h MeacnonyjiauHOHHaa H3MeHHHBOCTb), c paajiHHHBMH 6jih3Khx bh^ob poaa 
Leucanthemum L. h HccjieflOBaHHeM b ycnoBHax noceBa, 6ynyr oGcyacneHbi b cnenyiomeM 
cooOmeHHH. 


BbIBOAbI 

CpaBHHTejibHbiH aHajiH3 H3MeHHHBOCTH Mop4)OJiorHHecKHX npH3HaKOB no6era y Leu¬ 
canthemum vulgare oGHapyacnn bjihbhhc ycjioBHH cpeflbi KaK Ha pa3Max o6mero BapbHpo- 
BaHHB, Tax h Ha ero corjiacoBaHiiocTb (fleTepMHHHpoBaHHoeTb). B 6ojiee SjiaronpHaT- 
HblX yCJIOBHBX CHHXCaeTCH H H3MeHHHBOCTb, H CHJia CBH3CH Me^CJty HCCJieflOBaHHbIMH 
npH3HaxaMH. 

OrpyKTypa CBB3eH b HHUHBHuyajibHOH H3MeHHHBocTH Taitxce onpenejMeTca ycJiOBHBMH 
pocTa h pa3BHTHB pacTeHHH: y L. vulgare HaHSojiee pa3JiHHajincb no CTpyKType MaTpHUbi 
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Bbi6opoK H3 pa3Hbix thiiob MecToo6nTaHHH; b to ace BpeMH He o6HapyaceHO onpeaejieHHon 
reorpacjDHHecxon 3aBHCHMOCTH npn cpaBHeHHH xax cbmhx BbiSopox, Tax h cooTBeTCTBy- 
IOmHX MaTpHU KOppeJIHUHH. 

KoppejiflUHH CHJibHO jneTepMHHHpoBaHHbix npH3HaKOB 6onee CTaSnjibHbi no CTpyxType; 
CBH3H OTHOcHTejibHO He3aBHCHMbix npH3HaxoB H3MeHHHBbi xax no cnne, Tax H no 
CTpyXType. AHaJlH3 H3MeHHHBOCTH OT^eJIbHblX X03(|)Cj)HUHeHT0B XOppeJIHUHH He BblflBJIHeT 
HHxaxnx onpe^ejieHHbix 3axoHOMepHOCTen hjih cneunc})HXH CBjnen onpeaeneHHbix npn- 
3HaXOB. 
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SUMMARY 

The application of correlation analysis in biological research demonstrated the necessity to 
develop methods of quantitative evaluation of differences between correlation matrices. Some 
suggestions made in literature (UImh^t, 1964; ArwpeeB, 1980; Cheverud, 1988; Shaw, 1991, 1992; 
Cowley, Atchley, 1992, and others) are discussed. The heuristic approach to this problem have been 
proposed. This approach is based on the multidimensional analysis and the separate evaluation of 
differences in the integration level and in the structure (the patterns) of the correlation matrices 
(PocTOBa, 1980, 1985). The application of proposed heuristic approach is illustrated using 
comparative analysis of correlation matrices in individual variability of ten shoot characters in 3 and 
25 samples of Leucanthemum vulgare Lam. The differences is the means, the limits of variation, the 
integration level and the correlation structure of the matrices for L. vulgare are determined by ecotopic 
but not by geographical differences. 
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COOBmECTBA ALNUS FRUTICOSA ( BETULACEAE ) HA K)rO-BOCTOKE 
HYKOTCKOrO nOJIYOCTPOBA 

N. A. SEKRETAREVA. ALNUS FRUTICOSA C BETULACEAE) SHRUB COMMUNITIES IN THE SOUTH-EAST 

OF THE CHUKCHI PENINSULA 


CooSmecTBa Alnus fruticosa Ha loro-BOCTOKe HyxoTCKoro n-OBa BCTpenaiOTCa b nojuoHe ceBepHbix 
rwnoapKTHHecKHx Tynap b Tax Ha3biBaeMbix «ocipoBKax» pacTHTejibHOcra loxcHo-TynapOBoro rana b 3HanHTejib- 
hom yaaneHHH ot CBoero ochobhoto apeana. Oco6chho MomHbie 3apocjiH ojibxoBHHxa 3aecb oSHapyxceHbi b 
HHXCH6M H CpeflHeM TCHeHHH p. TeTJUIHeH H B 6yXTe FleHKHrHeH C npRTieraiOmHMH K HeH ropHbIMH flOJIHHaMH 
pex. flaHa xapaicrepHCTHKa 5 accounaiuiH cooSmecTB ojibxoBHHKa, BbmejieHHbix no $jiopHCTHHecKHM KpHTepw- 

IM. 

KjiiOHeBbie cjiOBa: ojibxoBHHK, icnaccH(})HKanHfl, accouHauHH, HyxoTica. 


Ha HyKOTKe KycTapHHKOBbie coo6mecTBa ojibxoBHHKa Alnus fruticosa 1 npeqcTaBjieHbi 
b noa30Hax KeqpoBoro CTJiaHHKa h ioxchmx rnnoapKTHHecKHX TyHqpax rjiaBHbiM o6pa30M 
Ha IOxchoh HyKOTKe, npeHMymecTBeHHO b 6acceHHe p. AHaqbipb (BacnjibeB, 1956; 
lOpueB, 1978; Kopo6kob, CeKpeTapeBa, 1986), b MeHbuieii CTeneHH — Ha 3anajjHOH 
(3acjiaBCKaH, 1989) h U[eHTpajibHOH HyKOTKe (pafioH cpeqHero TeneHHH p. IlajiaBaaM). 
UeHOTHHecKaa pojib ojibxoBHHKa ocoSchho BejiHKa b naurojibqoBOM noace rop, rue BMecTe 
C apyTHMH CTJiaHHKOBbIMH KyCTapHHKBMH OH IIOHTH CnJIOUIb nOKpbIBaeT CKJIOHbl COIIOK. 
Ejiaroqapa uobojibho umpoKoii 3KOJiorHnecKOH aMnjiHTyue Alnus fruticosa iiomhmo 
ckjiohob conoK BCTpenaeTca h Ha AOCTaTOHHO japeHHpoBaHHbix ynacTKax cpeqn KOHKapHbix 
TyH^p Bouopa3qejioB h b uojiHHax pex y nouHOXHH penHbix ckjiohob, no jioxc6HHaM CTOKa, 
a loxcHee — h b noiiMax pex BMecTe c upeBOBHUHbiMH HBaMH. 

BcTpenaiOTca cooSmecTBa Alnus fruticosa h b nou30He ceBepHbix rnnoapKTHHecKHX 
TyHUp B TaK Ha3bIBaeMbIX «OCTpOBKaX» paCTHTeJIbHOCTH KOKHO-TyH^pOBOrO THna, KaK 
HanpHMep b niySoKOH MexcropHOH kotjiobhhc p. JleBbin TejieKan b caMOM ueHTpe 
HyKOTCxoro HaropbH (Koxccbhhkob, 1974) hjih Ha ioto-boctokc HyxoTCKoro n-OBa. 
Oco6eHHO MomHbie 3apocjiH ojibxoBHHKa oOHapyxeeHbi b hhxchcm h cpeqHeM TeneHHH 
p. reTjiRHeH h b 6yxTe neHKHraen c npmieraiomHMH k Hen ropHbiMH uojiHHaMH peK 
YKKeHHBeeM, IlecuoBOH h up. (lOpueB h up., 1972, 1978; KaTeHHH, 1980; CeKpeTapeBa, 
1986). 06luhh o6jihk pacTHTejibHOCTH uojihh 3thx peK 6;iarouapa CBoeo6pa3HOMy 
MHKpOKJIHMaTy 3aMCTHO OTJIHHaeTCfl OT TaKOBOIO 6jIH3Jie)KaiUHX TeppHTOpHH, OTKpbITbIX 
mopckhm BeTpaM. 3uecb 3HaHHTejibHyio pojib b jiaHumacJiTe nrpaiOT KycTapHHKOBbie 
cooOmecTBa. MecTOHaxoxcueHHe Alnus fruticosa Ha ioto-boctokc HyKOTCKoro n-OBa 
3HaHHTejibHO yqaneHO ot 6ojiee ioxchmx panoHOB ero pacnpocTpaHeHHB b A3hh. Moxcho 
npeqnojioxcHTb, hto b nocjieuHHH pa3 Ha HyKOTKy, KaK h MHOine 6opeajibHbie h 
rnnoapKTHHecKHe BHUbi, oh CMor npoHHKHyrb b KOHqe njieHCToqeHa co CTopoHbi Ajihckh 
uh6o c loxcHoro noOepexcbB BepHHTHHCKoro MOCTa cyrnn, CBB3biBaBiuero BoeuHHO Amc- 
pHKaHCKHH h A3HaTCKHH MaTepHKH (lOpueB h up., 1972, 1975; lOpqeB, 1976). 


1 Ha3BaHna cocyancTbix pacreHHH npHBeaeHbi no CBOjnce «ApKTHHecKaa cjjjiopa CCCP» (1961—1987) h no 
pa6oTe C. K. HepenaHOBa (1995), mxob — no pa6oTe M. C. HraaTOBa h O. M. A(|)ohhhoh (1992), nnmaHHH- 
kob — no pa6oTe J. Poelt (1973). 
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Coo6mecTBa Alnus fruticosa Ha ioro-BOCTOHHbix CKJiOHax conox. 


■ noac OJH.XOBHHKOB Ha roro-BOCTOHHOM CKJiOHe conKH b 6yxie neHKHrHen; 6 — TpaBAHbie ojilxobhhkh Ha tom xe ciei. 
He, xpyriHbiM rmaHOM; Ha nepe^HeM iuiaHe bhahli 3apocAH Salix alaxensis. 


B KyTOBOH HaCTH 6yXTbI FleHKHrHeH H B flOJIHHe p. neCUOBOH Ha K)rO-BOCTOHHbn 
CKJiOHax conox ojibxoBHHK BMecTe c HBaMH ( Salix alaxensis , S. glauca , S. lanata subsp 
richardsonii , S. pulchra) o6pa3yeT xoporno BbipaxceHHbiH none KycTapHHKOBbix coo(5- 
mecTB, KOTopbiH no cioiOHaM HeBbicoKHX rop (600—700 m Hajj yp. m.) cocTaBjiaeT nonoc;. 

UIHpHHOH AO 150-200 M. BbICOKHe (2.0-2.5 m) H MOmHbie 3apOCJlH TpaBflHbIX OJIbXOE- 

HHKOB B CpeAHHX HaCTflX CKJIOHOB o6bIHHO nepeMOKaiOTCH C JiyrOBHHaMH jih6o : 
JiyrOBHHHO-TyHApOBblMH COOOmeCTBaMH C COAOMHHHpOBaHHeM apKTOaJIbnHHCKHX KyCTap- 
hhhkob. CooOmecTBa Alnus fruticosa OTcyTCTByiOT b hhxchhx nacTJix ckjiohob b MecTa^ 
3aJieXCHBaHH51 CHera, 3aH51TbIX KpaCOHHbIMH HHBaJIbHbIMH (reMHXHOHO(J)HTHbIMH) TyHApaM; 




c AOMHHHpoBaHHeM Cassiope tetragona , Diphasiastrum aplinum , Loiseleuria procumbens , 
Phyllodoce caerulea , Rhododendron camtschaticum subsp. glandulosum , jih6o Ha oneHb 
KpyTbix CKJiOHax conoK ( > 40°), rue rocnoacTByioT KaMeHHCTbie ocwnn (cm. pncyHOK). B 
BepxHHx nacTHx ckjiohob conoK aAH^JHKaTopHaH pojib ojibxoBHHKa 3aMeTH0 najjaeT, b ero 
cooSmecTBa BHeapaiOTCfl TyHApoBbie bham, nocTeneHHO ojibxoBHHKOBbie coo6mecTBa 
CMCH5IIOTCH rOpHbIMH TyHApaMH (name KyCTapHHHKOBO-ApHaAOBbIMH), TJXt COAOMHHHpyiOT 
rHiroapKTHHecKHe Arctous alpina , Empetrum subholarcticum , Vaccinium uliginosum 
subsp. microphyllum h apKToajibnnncKHe bham poAa Dryas. 

Ha CKJiOHax Apyrnx 3xcno3HUHH BbicoTa Alnus fruticosa CHHXcaeTca ao 0.8 — 1.5 m. 
OjIbXOBHHK BCTpenaeTCfl H30JIHp0BaHHbIMH HexpynHblMH nHTHaMH epeflH JipHaflOBOH 
TyH^pbi Ha ceBepHbix CKJiOHax jih6o o6pa3yeT 6o;iee coMKHyTbie cooOmecTBa (HepeAxo 
MepTBOnOKpOBHbie) C THnoapKTHHeCKHMH KyCTapHHHKaMH H epHHKOM Ha 3ana#HbIX H 
BOCTOHHbix CKJiOHax. B jiojiHHe p. reTJiflHeH A. fruticosa OTMeneH Taxxce b noHMeHHbix 
HBHHKaX. 

Ha ioro-BocTOKe HyxoTCKoro n-0Ba cooOmecTBa ojibxoBHHxa BCTpenaiOTCH npenMy- 
mecTBeHHO Ha CKJiOHax conox, cjioxceHHbix KHCJibiMH MarMaTHHecKHMH nopojiaMH; 3Ha- 
HHTejibHO peace — Ha AenioBHH CMeiuaHHoro cociaBa, oOorameHHoro KajibuweM. 

HecMOTpa Ha 3HaHHTenbHyio pojib A. fruticosa b pacTHTejibHOM noKpoBe ioro-BOCTOKa 
HyxoTCKoro n-OBa, H3yneHHK) ero cooOmecTB yaejuuiocb 3aMeTHO MeHbrne BHHMaHHH, neM 
LUHpoKO pacnpocTpaHeHHbiM 3aecb ace hbobmm KycTapHHKOBbiM cooOmecTBaM (CexpeTa- 
peBa, 1990, 1991, 1992). flanHaa nyOjiHKauHH OTHacTH bochojihht stot npoOeji. 06pa- 
6oTKy nojieBoro MaTepnajia Mbi npoBOAHJin corjiacuo $jiopHCTHHecKHM npnHunnaM, 
pa3pa6oTaHHbiM lukojioh BpayH-BjiaHKe. Bcero BbmejieHO 5 accounauHH, KOTopbie OTHe- 
CeHbl HaMH K 3 COK)3aM. YHHTblBaJI KpaTKOBpeMeHHOCTb H3yneHHH, CHHTaKCOHbl B paHre 
C0I030B BbwejieHbi HaMH TOjibKO npejiBapHTejibHO h b AajibHenuieM, BepoaTHO, paHr hx 
6yueT nepecMOTpeH. rioJiHyio (juiopncTHHecxyio KJiaccH(})HKauHK) 3thx cooOmecTB b 
HacToamee BpeMJi npoBecTH hcbo3moxho H3-3a HejjocTaTOHHOH H3yneHHOCTH pacTHTejib- 
Horo noKpoBa AaHHoro pernoHa h OTcyTCTBHH nyOnnxauHH no HeMy. flanee, cornacHO 
npaBHjiaM c})HTOCOuHonorHHecKOH HOMeHKJiaTypbi (Barkman et al., 1986), npHBejieHbi 
flHarH03bI npHBOJIHMblX B paSOTe CHHTaKCOHOB. 

Coh)3 Ribo tristis - Alnion fruticosae prov. 

B AHC^epeHunpyiomyio rpynny bhaob bxoaat Me30c})HjibHbie TpaBbi, xapaKTepHbie ajia 
jiyroBO-KycTapHHKOBbix h nyroBHHHO-TyHApoBbix coo6mecTB AaHHoro panoHa: Aconitum 
delphinifolium , Artemisia arctica subsp. ehrendorferi , Galium boreale , Polemonium 
acutiflorum , Solidago compacta , Valeriana capitata (cm. TaOnnuy). BepxHHH apyc 
cooOmecTBa o6pa30BaH Alnus fruticosa, noA'bflpyc — Ribes triste. C 0103 BKjnonaeT b ce6a 
cooOmecTBa ojibxoBHHxa c TpaBHHbiM hhxchhm apycoM, npoH3pacTaiomHe b HanOonee 
6jiaronpHHTHbix ycjiOBHax — Ha AOCTaTOHHO yBJiaacHeHHbix jictom h xoporno 3acHeaceH- 
hmx 3HMOH CKJiOHax loxcHbix 3Kcn03HUHH. CxoAHbie cooOmecTBa, npeAnojioacHTejibHO, 
moxcho OyjieT BCTpeTHTb b cyOoKeaHHHecKHx K»KHbix panoHax HyKOTKH, a cxopee 
KopaKHH, rae ohh MoryT 3aHHMaTb cpeAHne nacTH ckjiohob conox. OAHaKO no HMeio- 
mHMca y Hac jiaHHbiM (KopoOxoB, CexpeTapeBa, 1986), Ha lOacHOH HyxoTKe b cpeAHHX 
nacTHx conox name BCTpenaiOTca rycTbie KycTapHHHK0B0-3eneH0M0iiiHbie (Hepeaxo Mep- 
TBonoxpoBHbie, rae BepxHHH apyc njiOTHO coMKHyT) ojibxoBHHKH. Bojiee BepoHTHO, hto 
TpaBHHbie OJIbXOBHHKH K)rO-BOCTOHHOH HaCTH HyKOTCKOrO n-OBa flBAfllOTCH aepHBaTOM 
6ojiee loacHbix ojibxoBHHKOB KaMHaTKH (rojiyOnuKaa, HemaTaeBa, 1994), npHHaAJieacaiuHX 
KJiaccy accounauHH Alneta kamtschaticae (Alnus fruticosa s. 1.) herbosa, BbmeneHHOMy 
no JIOMHHaHTHblM KpHTepHHM. 

Acc. Rubo arctici - Alnetum fruticosae ass. nov. 

CocTaB. B AHarHOCTHHecKyio rpynny bhaob accounauHH bxojiht b ochobhom 6ope- 
ajibHbie h apKTo6opeanbHbie bham. C bmcokoh KOHCTaHTHOCTbio h oSHJineM H3 TpaB 
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Coo6mecTBa Alnus fruticosa Ha ioro-BocTOKe HyKOTCKoro nojiyocTpoBa 
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flHarHOCTHHecKHe BH£bi acc. Rubo arctici — Alnetum fruticosae 
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flH(J><j>epeHUHpyioiuiie bhum coi03a Polytrichastro alpini — Alnion fruticosae 




ZjHaraocTHHecKHe bhum acc. Dryado punctatae — Alnetum fruticosae 
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Dryas chamissonis 

Arctous erythrocarpa 

Tomentypnum nitons 

Anemone parviflora 

Cardamine digitata 


Drepanocladus uncinatus 

Saxifraga nelsoniana 

Poa arctica 

Polygonum tripterocarpum 

Thalictrum alpinum 

Salix reticulata 

S. lanata subsp. richardsonii 

S. pulchra 

Trisetum spicatum 

Festuca altaica 

Stellaria ciliatosepala 

Aulacomnium palustre var. 
imbricatum 

A. turgidum 

Hylocomium alaskanum 



Ta6jiHua (npodoAotcenue) 
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OTMeneHbi Calamagrostis purpurea , Rubus arcticus\ H3 mxob — Rhytidiadelphus triquet- 
rus , Dicranum majus. B hhcjio KOHCTammix bhuob accounauHH bxojuit Taicxce MHorae 
xpH0Me30c{)HJibHbie TpaBbi, oGiune ujia Ribo tristis - Alnion fruticosae b uejiOM. Xapax- 
TepHo npHcyTCTBHe (peace couoMHHHpOBaHHe) 6opeajibHbix jiecHbix TpaB — Cystopteris 
montata , Linnaea borealis , Moehringia lateriflora , Trientalis europaea. 

B npeuenax accounaunn BbiuejiaeTca sKOJiornnecKHH BapnaHT, cooSmecTBa KOToporo 
npeACTaBjieHbi buojib He6ojibiuHx bojjotokob Ha CKJioHax. OcHOBHbie otjihhhh — b 
coAOMHHHpoBaHHH b TpaBHHOM apyce rnrpoMe30(|)HTa Anemone richardsonii , b chhxcchhh 
06HJIHH Me30Cj)HJlbHbIX TpaB H, HaoSopOT, yBeJlHHCHHH oGhJIHA MXOB, CpeflH KOTOpbIX 
OTMenaiOTCH Aulacomnium palustre var. imbricatum h A. turgidum (onHcaHHfl (uajiee — 
on.) 1, 2). B npeuejiax accounaunn moxcho Taicace Bbiuejinra 2 cj)aunn, CB5i3aHHbie c 
pa3pacTaHneM nou nonoroM ojibxoBHHKa Ha3eMHO-noji3ynnx Linnaea borealis h Lycopo¬ 
dium dubium (=L. pungens), uoMHHnpyioiUHX b oraejibHbix cooGmecraax (on. 9, 10). 
Bcero b accounaunn OTMeneHO 63 Bnua, H3 hhx KOHCTaHTHbix — 26. 

CTpyKTypa. JXjih cooGmecTB accounaunn xapaxrepeH y3JiOBon ran ropn30HTajibHOH 
CTpyKTypbi (no: Matveyeva, 1988). Cyra ero coctoht b tom, hto uencTBne pacTeHHH-3un- 
c})HKaTopa, KaxoBbiM HBJiaeTca Alnus fruticosa , othctjihbo npoaBjiaeTca b paunajibHO-KOH- 
ueHTpHnecKOM pacnpeflejieHHH ocTajibHbix pacTeHnn. Tycraie (noKpbiTHe 75—95 %) 
xycrai ojibxoBHHKa AocTaTOHHO cnjibHO 3aTeHaioT HHxcepacnojioxceHHbie apycbi. npnneM 
neM MeHbixie BbicoTa KycTapHHKa, TeM cnjibHee BjinaHne ero KpoHbi. nou ueHTpajibHon 
nacraio KpoHbi BCTpenaiOTca jihuib HeMHorae TpaBbi hjih Ribes triste , o6pa3yK>mnH 
nojrbapyc. 3uecb oGnjibHo npeucTaBjieH jihctoboh onau, cnocoGcrayioiunn o6pa30BaHHio 
MepTBOnOKpOBHbIX OJIbXOBHHKOB. B KpaeBOH HaCTH KpOHbl HMeeTCfl 5ipyC Me30(|)HJlbHbIX 
TpaB. OcoGeHHO Gorarain TpaBHHon noxpoB OTMenaeTca b MecTax KOHTaKTa OTjjejibHbix 
xpoH, Kyua npoHHKaeT Gojibiue CBeTa, hjih Ha nojianicax. Moxoboh apyc He BbipaaceH. 
06pa30BaHHio coMKHyToro moxoboto noxpoBa npemiTcrayiOT, c oahoh CTopoHbi, 3aTeHe- 
HHe, c upyron — nbiuiHoe pa3pacTaHHe TpaB no nepncjjepnn. Mxh name Bcero BCTpena- 
IOTCH OTJteJIbHbIMH KypTHHKaMH, peace o6pa3yiOT HeGoJIbUIHe CHHy3HH BJJOJIb BOUOTOKOB. 

MecTooGHTaHHe. CooGmecTBaaccounauHH OTMeneHbi b panoHeGyxraineHicnraen 
(b ee KyTOBOH nacra) h b uojihhc p. IlecuoBOH. CooGmecTBa 3aHHMaiOT cpeuHne h HnacHne 
nacra ioro-BocTOHHbix ckjiohob conoK, jura KOTopbix xapaKTepHbi xopomaa 3acHeaceH- 
HOCTb b 3hmhhh nepnou, GbicTpbiH cxou CHera b BeceHHe-jieTHHH h yMepeHHoe yBjiaacHeHne 
b jierann nepnou. Ckjiohbi conoK uocTaTOHHO xpyTbi (25 — 30°), xopoiuo upeHnpoBaHbi, 
cjioaceHbi npeHMymecraeHHo khcjimmh MarMaranecKHMH nopouaMH. 

PacnpocTpaHeHHe. no xapaKTepy CTpyKTypbi h oraacra c^nopncranecKOMy C o- 
CTaBy CooGmecTBa stoh accounaunn hmciot onpeuejieHHoe cxouctbo c TpaBHHbiMH 
ojibxoBHHKaMH KaMnaran (rojiyGnuKaa, HemaTaeBa, 1994), bxouhluhmh b rpynny acco- 
unaunn Alneta kamtschaticae calamagrostidosa, BbwejieHHyio no AOMHHaHTHbiM xpnTepn- 
hm. MoacHo npeunojioacnra, hto TpaBHHbie ojibxobhhkh ioro-BOCTOKa HyieoTCKoro n-OBa 
HBJIHIOTCH JtepHBaTOM Gojiee lOXCHbIX KaMHaTCKHX cooGmecTB H npeACTaBJIHIOT coGoh hx 
ceBepHbiH reorpacJ)HHecKHH BapnaHT. 

Acc. Spiraeo beauverdianae - Alnetum fruticosae ass. nov. 

CocTaB. B AHaraocTHHecKyio rpynny bhjjob accounauHH bxoaht ranoapKTHHecKHe h 
apKToGopeajibHbie KycTapHHKH Pentaphylloides fruticosa, Salix glauca , Spiraea beauver- 
diana, HMeiomne Bbicoxyio KOHCTaHTHocra h HepejjKO cojtOMHHHpyiomHe c Ribes triste h 
Alnus fruticosa b KycTapHHKOBOM apyce, maBHbiM o6pa30M b xpaeBOH nacra ojibxoBHHKa. 
OcHOBHoe oTJiHHHe ot npejtbwymeH accounauHH — oTcyTcrane apKToGopeajibHbix TpaB 
npn eiue uocTaTOHHO bbicokoh KOHCTaHraocTH mhothx KpnoMe30(|)HJibHbix — Aconitum 
delphinifolium , Artemisia arctica subsp. ehrendorferi , Saxifraga nesloniana, Solidago 
compacta. B KpaeBoil nacra KpoHbi h Ha nporajiHHax noHBJiBFOTca rnnoapKTnnecKHe 
KycTapHHHKH — Arctous alpina , Empetrum subholarcticum , Vaccinium uliginosum subsp. 
microphyllum. B cjiaGocoMKHyTOM moxobom noxpoBe Hapauy c Drepanocladus uncinatus 
couoMHHnpyeT Polytrichastrum alpinum, npeunonnTaioiUHH Gojiee cyxne h GeuHbie 
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cy6dpaTbi. Flo cjinopncTHHecKOMy cocTaBy coo6mecTBa uaHHon accounaunn hmciot 
nepeXOflHblH XapaKTep OT TpaBHHbIX OJIbXOBHHKOB K TyHUpOBbIM KyCTapHHKOBbIM coo6- 
mecTBaM c AOMHHHpoBaHHeM b BepxHeM apyce Alnus fruticosa. Bcero b accounaunn 
OTMeHeHO 45 BHUOB, H3 HHX KOHCTaHTHbIX — 19. 

CTpyKTypa. BbicoTa Alnus fruticosa 1.2—1.8 m, coMKHyTOCTb KpoHbi b cpeuHeM 
75 — 80 %. rio THny ropn30HTajibHon CTpyKTypbi accounauna bo MHoroM cxouHa c 
npeubiuyiuen: HeMHoronncjieHHoe pa3HOTpaBbe h KycTapHHHKH cocpeuoToneHbi no nepn- 
cjiepHH KpOHbl OJlbXOBHHKa H UpyrHX KyCTapHHKOB; B OCHOBaHHH CTBOJIOB npeucTaBJieH 
OoraTbiH onau H3 JinerbeB. 

MecToo6nTaHHe. CooOmecTBaaccounaunn OTMeneHbi b panoHe 6yxTbi neHKHmeH 
Ha ioro-BocTOHHbix CKjiOHax conoK b BepxHen KpaeBon nacTH MaccHBa OJlbXOBHHKa, 
rpaHHHamero c ropHOTyHupoBbiMH cooOmecTBaMH. Ycjiobhh yBjiaxcHeHna 3uecb xyace, neM 
b pacnojioxceHHbix Hnxe no CKJioHy TpaBHHbix ojibxoBHHKax. XapaKTepHo yBejinneHne 
cyxocm cyOcTpaTa H3-3a SoJibinen j^peHnpoBaHHocTH JieTOM n MeHbinen 3acHexceHHocTH 
3HMOH. 

PacnpocTpaHeHne. CooOmecTBa, BepoHTHo, npencTaBjraioTco6on 6ojiee o6euHeH- 
Hbin ceBepHbin BapnaHT uinpoxo pacnpocTpaHeHHbix Ha KaMHaTKe ojibxobhhkob co 
cnnpeen, KOTopwe oTHeceHbi (roJiySnuKaa, HemaTaeBa, 1994) k rpynne accounaunn 
Alneta kamtschaticae spiraeosa h oTHacTH k Alneta kamtschaticae hylocomiosa, BbiuejieH- 

HblM no flOMHHaHTHbIM KpHTepHHM. OHH CMeHHIOT TpaBHHbie OJlbXOBHHKH B BepXHHX 
nacTax ropHbix ckjiohob, rue npoH3pacTaiOT b MeHee OjiaronpnaTHbix ycjioBnax. 

Cok)3 Polytrichastro alpini - Alnion fruticosae prov. 

B uncfxfjepeHunpyioiuyK) rpynny bhuob bxouht mox Polytrihastrum alpinum h ojinro- 
Tpocfmbie rnnoapKTHHecKHe KycTapHHHKH — Empetrum subholarcticum , Ledum decum- 
bens , Vaccinium uliginosum subsp. microphyllum , HMeioiune BbicoKyio KOHCTaHTHOCTb, 
o6njine h nacTo couoMHHnpyiOLUHe BMecTe c Betula exilis. B KycTapHHKOBOM apyce 
rocnoflCTByeT Alnus fruticosa. B moxobom noKpoBe npeo6jiauaioT TyHupoBbie bhum. Cok >3 
oO^eAHHHeT cooSmecTBa OJlbXOBHHKa, 3aHHMaK)iune CKJioHbi pa3JMHHbix 3Kcno3HUHH, eme 
AOCTaTOHHO 3acHexceHHbie b 3HMHee BpeMfl, ho HcnbiTbiBaiomne jictom HeuocTaTOK 
yBJiaxcHeHHH. Haiue Bcero cooOmecTBa npnyponeHbi k BepxHHM nacTHM ckjiohob c 
MeJIKOlUeSHHCTbIMH, XOpOUIO ApeHHpOBaHHbIMH, OeflHblMH nOHBaMH. B OTJIHHHe OT Tpa- 
BflHblX OJIbXOBHHKOB B HHX MCHbUie BbICOTa KyCTapHHKOBOTO Hpyca, a B HHXHHX flpycax 
3HaHHTeJIbHyiO pOJIb HrpaiOT TyHUpOBbie BHUbI KyCTapHHHKOB, MXOB H JIHIliaHHHKOB. 
CxouHbie cooOuiecTBa, ho c npnMecbio Pinus pumila OTMeneHbi Ha 6ojiee KpyTbix h cyxHX 
CKJioHax b OaccenHe p. AHaubipb (KopoOxoB, CexpeTapeBa, 1986). Bbicoxa BepoaTHOCTb 
oSHapyxceHHH cooSmecTB uaHHoro coi03a b 3ojiotom xpeSie (Ha jieBOM 6epery AHajjbip- 
CKoro jiHMaHa), rue ojibxobhhkh xoporno npeucTaBjieHbi Ha CKJioHax conoK. OuHaKO 
flocTOBepHbiMH flaHHbiMH Mbi noxa He pacnojiaraeM. 

Acc. Cladino rangiferinae - Alnetum fruticosae ass. nov. 

CocTaB. B jiHamocTHHecKyio rpynny bhuob accounaunn bxouht jinmanHHKH — 
Cladina arbuscula , C. rangiferina , Cladonia macroceras. B hhxchcm apyce npeo6jiauaiOT 
rnnoapKTHHecKHe KycTapHHHKH, xapaKTepnwe ujih Polytrichastro alpini - Alnion frutico¬ 
sae b uejiOM. TpaBHHon apyc He BbipaaceH, BCTpenaiOTca Jinuib HeMHorne bhum — 
Artemisia arctica subsp. ehrendorferi , Saxifraga nelsoniana , Senecio subfrigidus. Moxo- 
Boii noKpoB HanGoJiee coMKHyT b nepnc{)epHHHOH nacTH KpoHbi OJlbXOBHHKa n npeucTaBjieH 
TyHupoBbiMH BHuaMH, H3 KOTopwx noMHMo Polytrichastrum alpinum o6njibHbi Drepanoc- 
ladus uncinatus , Hylocomium alaskanum , OTMenaiOTCH Aulacomnium turgidum , Dicranum 
congestum , D. scoparium , Pleurozium schreberi n up. Bcero b accounaunn OTMeneHO 
79 BHUOB, H3 HHX KOHCTaHTHbIX - 18. 

CTpyKTypa. BbicoTa Alnus fruticosa b cpeuHeM 0.8—1.5 m (peuKo — Hnace), 
COMKHyTOCTb KpOHbl 50—85 %. OilbXOBHHK 06pa3yeT HepeUKO HHCTbie MepTBOnOKpOBHbie 
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3apocjiH hjih c npHMecbio Betula exilis h Spiraea beauverdiana. rnnoapKTHHecKHe 
KyCTapHHHKH, MXH H JIHUiaHHHKH COCpe^OTOHCHbl nOA KpaeBOH HaCTbK) KpOHbl OJIbXOBHH- 
xa, o6nJibHbi TOJibKO noA Han6oJiee bbicokhmh KycTaMH h Ha nojiaHKax Mexmy omejibHbiMH 
xypTHHaMH Alnus fruticosa. 

MecToo6HTaHHe. Coo6mecTBa accounaitHH OTMeneHbi b pawoHe 6yxTbi IleHKHrHeH 
h b aojiHHe p. TeTiTHHeH npeHMymecTBeHHO Ha CKJioHax 3anaAHoii h boctohhoh 3Kcno3H- 
iihh. 3aHHMaiOT oTHOCHTejibHO cyxwe ynacTKH, nacTO HcnbiTbiBaiomHe HeAOCTaTOK yBJiaxc- 
HeHHH, ocoGeHHo Ha 6ojiee xpyTbix CKJioHax, cjioxceHHbix khcjibimh ropHbiMH nopoAaMH. 

PacnpocTpaneHne. CooSmecTBa cxoahoto $JiopHCTHHecKoro cocTaBa BCTpena- 
K)Tca b loxcHbix ninoapKTHHecKHX TyH^pax AHaflbipcKoro pernoHa HyxoTKH (BacnjibeB, 
1956). OflHaKO B AOCTaTOHHO apeHHpOBaHHbIX MeCTOo6HTaHHHX Ha CKJioHax COnOK B 3TOM 
paHOHe HaH6oJibuiee pacnpocTpaHeHHe HMeiOT coo6mecTBa Pinus pumila, a He Alnus 
fruticosa , 3aHHMaiomHe TaM, Kax npaBHJio, SoJiee yBJiaacHeHHbie ynacTKH ckjiohob. 

Cok)3 Carici scirpoideae - Alnion fruticosae prov. 

B AHcfxfiepeHUHpyiomyK) rpynny bhaob bxoaat Me30(})HjibHbie TpaBbi h KyCTapHHHKH, 
xapaKTepHbie ajih Me30Tpoc})Hbix h eBTpo(})Hbix TyHApoBbix cooSmecTB, — Carex scirpo- 
idea , Cassiope tetragona , Pedicularis capitata , Saussurea angustifolia. BepxHHH apyc 
o6pa30BaH Alnus fruticosa. B moxobom noxpoBe npeACTaBJieHbi TyHApoBbie bhabi: Drepa- 
nocladus uncinatus , Hylocomium alaskanum , Tomentypnum nitens. C0103 BKjnonaeT b 
ce6a coo6mecTBa ojibxoBHHKa, npoH3pacTaiomHe b Sojiee cypoBbix ycjioBHax, name Ha 
CKJioHax CeBepHbIX 3KCn03HIJHH HJIH B BepXHHX HaCTHX CKJIOHOB Ha rpaHHUe c ropHbiMH 
TyHjipaMH. Jfim AaHHbix MecToo6nTaHHH no cpaBHeHHio c ioxchlimh CKJioHaMH xapaKTepHo 
MeHbinee nporpeBaHHe b jieTHee BpeMa. 3flecb moxcho Ha6jno,aaTb nocTeneHHyio CMeHy 
KycTapHHKOBbix cooOmecTB TyHApoBbiMH, xoma KycTbi Alnus fruticosa KaK 6bi HamiaAbi- 
BaiOTCH Ha TyH^poBbie ueH03bi. FIoAo6Hbie coo6mecTBa, me b BepxHeM apyce AOMHHHpyeT 
Alnus fruticosa , a b hhxchhx npeACTaBJieHbi pa3JiHHHbie THnw Me30Tpoc|)Hbix TyHApoBbix 
coo6mecTB, Hepe^Koe aBJieHHe b noA30He kokhbix TyHAp. Hmchho ohh onpeAejiaiOT 
cneuHc{)HKy stoh noA30Hbi xax Ha TaHMbipe (MaTBeeBa, 3aHoxa, 1986), TaK h Ha IOxchoh 
H yKOTKe (BacnjibeB, 1956). OAHaxo sth coo6mecTBa name npeACTaanaioT co6oh 30HanbHbiH 
THn pacTHTejibHOCTH AaHHbix pernoHOB, a Ha CKJioHax conoK ohh npaKTHHecKH He Bcrpena- 
KDTCH. Coo6meCTBa OJIbXOBHHKa loro-BOCTOHHOH HBCTH HyKOTCKOTO n-OBa 3HaHHTeJIbHO 
6jiHxce no cjinopncTHHecKOMy cocTaBy h cTpyKType coo6mecTBaM Ajwckh, me b BepxHeM 
apyce AOMHHHpyeT tot ace bha Alnus fruticosa (=A. crispa) (Cooper, 1986; North..., 1998), 
a b hhxchhx apycax npeACTaBJieHbi TyimpoBbie bhabi TpaB, KycTapHHHKOB h mxob. 

Acc. Dryado punctatae - Alnetum fruticosae ass nov. 

CocTaB. B AHaraocTHHecKyio rpynny bhaob accounauHH bxoaht TyHApoBbie TpaBbi, 
KyCTapHHHKH h 3ejieHbie mxh, rocnoACTByiomHe b hhxchhx apycax cooSmecTB. C bbicokhm 
o6hjihcm h KOHCTaHTHocTbio BCTpenaiOTca apKToajibnHHCKHe (Dryas punctata subsp. 
alaskensis ) h rnnoapKTHHecKHe ( Empetrum subholarcticum , Ledum decumbens , Vaccini- 
um uliginosum subsp. microphyllum) KyCTapHHHKH. TpaBHHOH apyc cjiaraiOT KpH0Me30- 
c{)HJibHbie Hierochloe alpina , Luzula confusa , Minuartia arctica , Novosieversia glacialis , 
Parrya nudicaulis , Tofieldia coccinea h Ap. B crjioiiihom moxobom apyce Han6ojiee 
o6njibHbi Drepanocladus uncinatus h Hylocomium alaskanum , xapaKTepHbi Climacium 
dendroides , Dicranum angustum , Polytrichum juniperinum. Bcero b accouHaunn OTMene- 
HO 47 BHAOB, H3 HHX KOHCTAHTHblX - 32. 

CTpyKTypa. BbicoTa Alnus fruticosa cocTaBJiaeT 1.2— 1.5 m, coMKHyTOCTb xpoH 
60—70 %. B OTjiHHHe ot npeAbiAymwx accounauKH b cooGmecTBax Jiyniue Bbipa}KeHbi 
HHXCHHe apycbi, pacTeHHa pacnojiaraiOTca 6ojiee AH(|)c})y3H0, He KOHiteHTpnpyacb tojibko 
no nepnc{)epHH npoexuHH KpoHbi. OmeJibHbie H30JinpoBaHHbie cKonjieHHa OJIbXOBHHKa 
nepeAyiOTca c TyHApoBbiMH coo6mecTBaMH, name c pa3JiHHHbiMH BapHaHTaMH xycTapHHH- 
KOBO-ApHaAOBblX TyHAp. 
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MecToo6HTaHHe. CooSmecTBa accounaunn oTMeneHbi b panoHe 6yxTbi neHKnrHen 
B AOJIHHe p. IleCUOBOH B HHaCHHX HaCTHX CCBepHblX CKJIOHOB COnOK. JXnH HHX XapaKTepHbl 
no cpaBHeHHio c ioxchbimh CKJiOHaMH MeHbiuee nporpeBaHHe b jieTHee BpeMa h MeHbinaa 
3acHexeHHOCTb b 3HMHee. OTHOCHTejibHO nojiorne (20°) CKjiOHbi conox cjioaceHbi uejno- 
BHeM khcjibix ropHbix nopou. 

PacnpocTpaHeHne. IlpeunojioacHTejibHO coo6mecTBa cxojmoro ({xnopncTHHecKoro 
cocTaBa MoryT 6biTb BCTpeneHbi Ha Ajiacxe, nocKOJibKy b hhxchhx apycax coo6mecTB 
npHcyTCTByeT uejibin pau npeHMymecTBeHHo aMepHKaHCKHX h aMcJmGepHHrnncKHX bhuob 
{Carex scirpoidea , P apaver macounii, Saussurea angustifolia ), Han6ojiee o6biHHbix b A3hh 
b BOCTOHHOH HaCTH HyKOTCKOTO n-oBa. 

Acc. Dryado chamissonis - Alnetum fruticosae ass. nov. 

CocTaB. B AHarHOCTHHecxyio rpynny bhuob BXOuaT reMHKajibuec})HjibHbie eBTpocjDHbie 
KycTapHHHKH, TpaBbi h mxh. HaH6oJiee obnjibHbi H3 KycTapHHHKOB Arctous erythrocarpa , 
Dry as chamissonis , couoMHHHpyeT c hhmh Salix reticulata . B TpaBaHOM apyce c 
HeBbicoKHM o6njiHeM BCTpenaiOTCfl eBTpoc})Hbie Anemone parviflora , Cardamine digitata , 
Thalictrum alpinum , npaKTnnecKH OTcyTCTByiOT reMnaunuocJmjibHbie h auHuocJwjibHbie 
bhubi TpaB h rHnoapKTHHecKHe KycTapHHHKH. B moxobom noxpoBe npeo6jiauaiOT Drepa- 
nocladus uncinatus h Tomentypnum nitens. Bcero b accounaunn OTMeneHO 49 bhuob, H 3 
HHX KOHCTaHTHbIX - 14. 

CTpyKTypa. BbicoTa Alnus fruticosa cocTaBjiaeT 1.5—2.0 m, coMKHyTocTb KpoH 
45—70 %. B cooOmecTBax uocraTOHHO xopoino BbipaaceHbi HHaame apycbi, pacTeHHa 
pacnoJiaraiOTca 6ojiee unc})(})y3HO, He KOHueHTpnpyacb tojibko no nepncJiepHH npoexunn 
KpoHbi. OmejibHbie H30JinpoBaHHbie CKomieHna ojibxoBHHKa nepeuyiOTca c reMHKanbue- 
(jjHTHblMH BapnaHTaMH KyCTapHHHKOBO-Apna^OBblX TyHflp. 

MecTooSnTaHHe. Coo6iuecTBa OTMeneHbi b HnacHeM TeneHnn p. reTjiaHeH. 3uecb 
ohh npeflCTaBJieHbi Ha uocTaTOHHO KpyTbix (25—30°) ceBepo-3anaaHbix CKJioHax conox, 
cjioxceHHbix ^ejiiOBHeM xapOoHaTHbix ropHbix nopofl. 3HanHTejibH0 peace coo6iuecTBa 
accounaunn BCTpenaiOTca h b panoHe 6yxra neHKHraen b BepxHHx nacTax ioro-BocTOHHbix 
ckjiohob npH nepexoue k ropHOTyuupoBbiM reMHKajibuec})HTHbiM cooOmecTBaM. 

PacnpocTpaHeHne. CooOmecTBa uaHHon accounaunn, KaK h npeubiuymen, Bepo- 
araee Bcero, MoryT SbiTb BCTpeMeHbi Ha AnacKe, ho Ha 6onee OoraTbix noHBax, oOorauneH- 
Hbix KajibuneM. 

B 3aBHCHMOCTH ot cTeneHn nporpeBaeMocTn jictom n 3acHeaceHHOCTH 3 hmoh ropHbix 
ckjiohob onncaHHbie Bbirne accounaunn cocTaBJiaioT UBa 3KOJioro-c|)HToueHOTHHecKHX 
paua. Ha cKJioHax loacHbix 3Kcno3nunH, cjioaceHHbix npeHMymecTBeHHo khcjilimh ropHbi- 
mh nopouaMn, npn yMCHbineHnn yBJiaacHeHna n B03paciaHnn cyxocm cyOcTpaTa H3-3a 
Oojibinen upeHnpoBaHHOCTH cooSmecTBa acc. Rubo arctici - Alnetum fruticosae CMeHa- 
lOTca cooOiuecTBaMn acc. Spiraeo beauverdianae - Alnetum fruticosae. riocjiejmaa acco- 
unauna Ha boctohhbix n 3anauHbix CKJioHax (peace n b BepxHnx nacTax loacHbix ckjiohob) 
npn yBeJinneHnn cyxocTn cyOcTpaTa n ouHOBpeMeHHo yMeHbmeHnn 3acneaceHHOCTn 
ckjiohob b 3HMHee BpeMa 3aMemaeTca acc, Cladino rangiferinae - Alnetum fruticosae. Ha 
yMepeHHO yBJiaacHeHHbix CKJioHax ceBepHbix 3Kcno3nunn (peace b BepxHnx nacTax 
ckjiohob), rue noHBbi 3HannTeJibHO MeHee nporpeTbi b JieTHee BpeMa, npeucTaBJieHbi 
accounaunn Dryado punctatae - Alnetum fruticosae n Dryado chamissonis - Alnetum 
fruticosae c rocnoucTBOM b HnacHnx apycax TyHupoBbix bhuob KycTapHHHKOB, TpaB, mxob 
n JiniiiahHHKOB, pa3JiHHaiomneca Meacuy co6on no ({jjiopHCTHHecKOMy cocTaBy b 3aBncn- 
mocth ot 6oraTCTBa noHB n couepacaHna b hhx xajibuna. 

B 3aKJiiOHeHHe otmcthm, hto Ha loro-BOCTOKe HyxoTCKoro n-0Ba coo6iuecTBa Alnus 
fruticosa no CBoeMy cJ)jiopncTHHecKOMy cocTaBy uocTaTOHHO pa3Hoo6pa3Hbi, hto aBjiaeTca 
cjieucTBneM cTaHOBJieHna pacTHTejibHoro noxpoBa stoto cJioacHoro 6noreorpac})HHecKoro 
pernoHa b npounibie ncTopunecKne nepnoubi, xorua to BoccTaHaBjinBanncb, to npepbiBa- 
Jincb CBa3n A3naTCKoro n AMepnKaHCKoro MaTepnxoB. 
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Pa6oTa npoBefleHa npn $HHaHCOBOH nojmepacKe nojtnporpaMMbi «EHOJioniHecKoe 
pa3Hoo6pa3He» h nporpaMMbi THTll Pocchh «KoMimeKCHbie HCCJie^OBaHHH oxeaHOB h 
M opeil ApKTHKH H AHTapXTHXH». 
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SUMMARY 


Alder (.Alnus fruticosa) shrub communities are found in the south-east of Chukchi peninsula in 
the north hypoarctic tundra subzone as so-called «islands» (enclaves of the south hypoarctic tundra, 
far from its main area). Large alder thickets are grow along the lower and middle reaches of Getlanen 
river and in the river valleys in the vicinity of Penkignei bay. The tallest alder thickets (2.0—2.5 m) 
cite found on the south-east steep (25—30°) slopes, on the acidic igneous rocks or, rarely, on 
deluvium of mixed composition. On the slopes of another exposures, the height of Alnus fruticosa 
decreases to 0.8—1.5 m. All alder thickets are represented either by isolated rather small massifs 
along Dryas tundra on northern slopes or by closed communities (sometimes lacking lower stratum) 
with hypoarctic shrubs and dwarf birch on western and eastern slopes. The description of 5 
associations of alder thickets is given, according to floristic criteria. 
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TOM 84 


EOTAHHHECKHH KYPHAJ1 


1999 , No 11 


YAK 581.5 


© T. O. CajiTbiKOBCKaa, T. T. TepacHMeHKO, B. C. HnaTOB 

3KOTOIIHHECKAH XAPAKTEPHCTHKA COArHOBBIX COCHHKOB 
CEBEPO-3AIIA3A POCCHH C nOMOmtlO OAKTOPHOrO AHAJIH3A 

T. O. SALTYKOVSKAJA, G. G. GERASIMENKO, V. S. IPATOV. ECOTOPICAL CHARACTERIZATION 
OF SWAMPY PINE FORESTS IN THE NORTH-WESTERN RUSSIA USING PRINCIPAL COMPONENT ANALYSIS 

AHanH3 rjiaBHbix KOMnoHeHT Hcnojib3yeTCA win KJiaccHcjwKauHH sxoTonoB c^araoBbix cochakob h Bbwejie- 
hha aKOTonimecKHx chctcm accouHauHH. 1 -h (jsaKTop (onpeaejiAiomHH 25 % o6mero BapbHpoBaHHA) HHTep- 
npeTHpoBaH xax noHBeHHoe 6oraTCTBO, 2-h (JjaxTop (21 % o6mero BapbHpoBaHHA) HHTepnpeTHpOBaH xax 
BJiaXCHOCTb; 3-H (})aKTOp — KHCJlOTHOCTb H 4-H (JjaKTOp — MexaHHHeCKHH COCTaB MHHepaJIbHbIX r0pH30HT0B 
onpeaejiAioT no 16 % BapbHpoBaHHA. Ilo pe3yjibTaTaM (})aKTOpHoro aHanH3a c yneTOM cocTaBa AOMHHaHTOB, 
CTpyKTypbi coo6mecTB h 6oHHTeTOB BbweneHo 14 SKOTonHnecKHx chctcm c^araoBbix cochobwx h rpaHHHainnx 
c hhmh cocHOBO-enoBbix h ejioBbix c^araoBbix JiecoB, 3KOTonbi KOTopbix o6t>czihhak)tca b 5 rpynn: axoTonbi c 
aTMOC(J)epHbiM cjia6onpoTOHHbiM yBJiaxcHCHHCM, 3KOTonbi c npeHMymecTBeHHo aTMOC(})epHbiM 3acroHHbiM ysjiaxc- 
hchhcm, SKOTonbi c aTMoc(j)epHO-rpyHTOBbiM pexcHMOM ysnaxcHeHHA, 3KOTonbi c aTM0C(J)epH0-rpyHT0BbiM 
npOTOHHbIM peXCHMOM yBJiaXCHCHHA, SKOTOnbI C ynaCTHeM B BOflHO-MHHepaJIbHOM llHTaHHH rpyHTOBbIX HanOpHbIX 
BOfl. 

KniOHeBbie cnoBa: c(j)araoBbie cochakh, sxoTon, sKOTonHnecKaA chctcmb accouHauHH, ceBepo-3anaa 
POCCHH. 

B HacTOflmee BpeMH noBbimeH HHTepec HCCJie^OBaTejieH k npo6jieMaM cyKueccHOHHOH 
^HHaMHKH jiecHbix coo6mecTB. H3yneHHe npoueccoB pa3BHTHH jiecHbix coo6mecTB, 
H3MeHeHHH BH^OBOrO COCTaBa H CTpyKTypHblX H3MeHeHHH COo6meCTB B XOfle CyKUeCCHOH- 
Hbix CMeH HMeeT 6ojibiuoe 3HaneHHe jmn BbipaOcfrKH ycneuiHOH cTpaTerHH Jieconojib30Ba- 
hhh h coxpaHeHHH 6Hopa3HOo6pa3H5i (Linder, 1997; Angelstam, 1997). C no3HUHH 
^HHaMHHecKoro noflxofla k THnoJiorHH JiecoB ran Jieca BKJiioHaeT b ce6fl Bee B03M0XCHbie 
coctohhhb JiecHbix coo6mecTB b ycnoBHHx o^Horo 3KOTona (HnaTOB, 1990; HnaTOB h ^p., 
1991; HnaTOB h ap., 1996). Tnn MecTOo6HTaHH5i h peacHM xapaKTepHbix juih Hero 
ecTecTBeHHbix HapymeHHH cJ)opMnpyiOT cocTaB h CTpyKTypy JiecHbix coo6mecTB (Angels¬ 
tam, 1996). HeoflHopoflHOCTb ycJiOBnn MecTooOnTaHHH (Heo^HHaKOBbie SKOTonbi) flBJmeT- 
ch nepBbiM c})aKTopoM, onpeflenfliomHM pa3Hoo6pa3ne coo6mecTB. CneflyiomHM c})aKTopoM, 
onpeflejunomHM pa3Hoo6pa3ne coo6mecTB, HBJiHeTCH BoccTaHOBHTejibHaH h KJiHMaKCOBaH 
^HHaMHKa coo6mecTB. Bcjie^CTBne 3Toro HaM npe^CTaBJiaeTCH BaxcHOH npoOneMa KJiac- 
CHcJ)HKauHH SKOTonoB JiecHbix coo6mecTB. flaHHaa pa6oTa HBJiaeTCH nepBbiM 3TanoM 
HccjieflOBaHHH npoueccoB aBToreHHon BOCCTaHOBHTejibHOH flHHaMHKH b 3a6onoHeHHbix 
cocHOBbix Jiecax ceBepo-3anaaa Pocchh h nocTpoeHHH hx flHHaMHHecKon KJiaccncJ)HKauHH. 

06i>eKTOM nccJie^oBaHHH abjuuotch cc|)arHOBbie cochakh c xopomo BbipaxceHHbiM 
ApeBecHbiM apycoM cochm Pinus sylvestris i npeHMymecTBeHHo JiecHon cJ)opMbi h homh- 
HHpoBaHneM ccJ)arHOBbix mxob b HanoHBeHHOM noKpoBe. 3aHHMaa npeHMymecTBeHHO 
SKOTOHHbie 30HbI, C(J)arHOBbie COCHAKH XapaKTepH3yiOTC5I OoJIbUIHM pa3HOo6pa3HeM, Bbl- 
pa^eHHbiM npe^e Bcero b pa3HOo6pa3HH AOMHHaHTOB TpaBHHO-KycTapHHHKOBoro h 
M oxoBo-JiHinaHHHKOBoro apycoB. OnncaH uinpoKHH cneKTp coo6mecTB ot ojinroTpocJ)Hbix 
RO Me30Tp0(|)HbIX H Me30eBTp0(J)HbIX C pa3JIHHHbIMH peXCHMEMH yBJia>KHeHHJI. flOMHHaHTa- 
mh TpaBaHO-KycTapHHHKOBoro apyca MoryT 6biTb necHbie KycTapHHHKH (Vaccinium myr - 
tillus ), 6ojioTHbie KycTapHHHKH, BJiarojnoOHBbie TpaBbi h ocokh. Jinn Toro hto6w yroHHHTb 


1 JIaTHHCKHe Ha3BaHHA pacTCHHH npHBeaeHbi no CBoaxe C. K. HepenaHOBa (1995). 


6 BoTaHHMecKHH xypHan, Ne 11, 1999 r. 
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3KOToriHHecKyio rpaHHuy cochli h eJiH b 3a6ojioneHHbix sxoTonax, iiomhmo ccJ)arHOBbix 
cochhkob b aHajiH3 BKJiiOHeHbi Taxace rpaHHHamHe c hhmh ccJ)arHOBbie eJibHHKH. Hcnojib3ya 
npHHUHnbi 3KOJioro-cJ)HTOueHOTHHecKoro noAXOAa h onnpaacb rJiaBHbiM o6pa30M Ha 
AOMHHaHTbl, MbI BbWeJIHJIH OKOJIO 40 aCCOUHaUHH CCj)arHOBbIX COCHHKOB. ripH KJiaCCH(J)H- 
KauHH yHHTbiBajiH Taxace SKOJiorHHecKH apxne bham, CTpyxTypy Bcex apycoB cooGmecTB. 
HeKOTopbie H3 acconnauHH BCTpenaiOTca peAKo h npeACTaBJieHbi eAHHHHHbiMH onncaHH- 
hmh. HacTb H3 hhx xapaxTepn3yeTca BTopHHHbiMH H3MeHeHHHMH skotoiiob b pe3yjibTaTe 
ocymeHHH. Ctojib 6ojibiuoe pa3Hoo6pa3He npHBOAHT k hcoOxoahmocth opAHHaijHH 
cooOmecTB no cjDaxTopaM cpe^bi h KJiaccncJ)HKauHH sxoTonHHecxnx ycjiOBHH. flpeACTaB- 
jiHioT HHTepec cneAyiomne 3aAaHH: BbiaBHTb pa3HOo6pa3He sxoTonnHecxHx ycjiOBHH 
ccJ)arHOBbix cochhkob; npoaHajiH3HpoBaTb pa3JiHHHbie sxoTonnHecxne napaMeTpw h Bbiac- 
HHTb, KaKHe H3 hhx HaHOonee cymecTBeHHbi npw BbiAejieHHH axoTonoB; cpaBHHTb 
SKOTOnHHeCKHe ycjiOBHH pa3HbIX aCCOUHaUHH H o6l>eflHHHTb aCCOUHaUHH CO CXO^HblMH 
SKOTonaMH b THnw Jieca, a Taxace BbiaBHTb THnbi Jieca co cxoahmmh axoTonaMH. flna 
pemeHHH nocTaBJieHHbix 3a^an HcnoJib30BajiH (J)aKTopHbiH aHajiH3 (MeTOA maBHbix xom- 
noHeHT). 


MaTepnajibi h MeTO/jbi HCCJie^oBaHHH 

MaTepwaji HccneAOBaHHH BxniOHaeT b ce6a 240 reoOoTaHHHecxnx onncaHHH ccJ)arHO- 
Bbix JiecoB, npeHMymecTBeHHO cochobmx, Ana panoHOB JleHHHrpaACXoii, Bojiotoacxoh 
oOjiacTefl h KapeJiHH (ioacHaa n cpeAHaa Taflra). FIomhmo cochhkob onwcaHO HexoTopoe 
KOJIHHeCTBO C(J)arHOBbIX eJTbHHKOB, KOTOpbie pa3BHBaiOTC5I B CMeXCHbIX SKOTOnHHeCKHX 
ycjioBHHx h nacTO o6pa3yioT co ccJ)arHOBbiMH cocHaxaMH npocTpaHCTBeHHbiH rpa^HeHT. B 
AonojiHeHHe k CTaHAapTHOH MeTOAnxe reoOoTaHHHecxoro onncaHHa Ha xaacAOH npoOHOH 
njioma^H OpajiH xepHbi AepeBbeB jura onpeAeneHHa B03pacTHoro coctohhhh h OoHHTeTa, 
a Taxace AenajiH onwcaHHe noHBeHHoro npoc})HJia h Opann o6pa3Ubi Ana aHajiH30B. 

OAHHM H3 MeTOAOB OpAHHaUHH, AOBOJIbHO LUHpOKO HCnOJlb3yeMbIM B (})HTOUeHOTHHeC- 
KHX HCCJieAOBaHHHX, aBJiaeTCa aHaJ!H3 maBHbix KOMnOHeHT, KOTOpblH n03B0JiaeT BbWeJIHTb 
och MaxcHMajibHoro BapbHpoBaHHH h onpeAenaTb BXJian xaacAoro cJ)axTopa b sto Bapbnpo- 
BaHHe. AHajiH3 name Bcero BeAeTca no BHAaM, npn stom HepaBHOMepHOCTb pa3MemeHHa 
BHAOB MOXCeT 6bITb BbI3BaHa CJiynaHHOCTblO, COUHaJIbHblMH OTHOUieHHHMH paCTeHHH H 
HeoflHopoflHOCTbK) cpenbi. B nocjieAHeM cjiynae Ana sxojiorHHecxon HHTepnpeTaijHH 
OCHOBHbIX (J)aXTOpOB yAo6HO npHMeHHTb pe3yjIbTaTbI OpAHHaiJHH C HCn0JIb30BaHHeM 
sxojiorHHecxHx inxan. AHajiH3 maBHbix xoMnoHeHT nacTO ncnojib3yiOT b coneTaHHH c 
xnacTepHbiM aHajiH30M Ana xjiaccncJ)HxauHH pacTHTejibHOCTH (Pignatti, Pignatti, 1994), 
Ana BbiaBJieHHa pa3JiHHHH b pacTHTejibHOCTH HeHapyuieHHbix H HapyineHHbix (HanpHMep, 
BcnaxaHHbix) ynacTXOB (McPherson, 1994) h H 3 yneHHa ahhbmhxh sthx pa3JiHHHH, ju ia 
H3yneHHa M03anxn HanoHBeHHoro noxpoBa (5IcTpe6oB, 1991). AHajiH3 maBHbix xoMno- 
HeHT MoaceT npnMeHaTbca h Ana 6ojiee cneunajibHbix uenen: onpeAejieHna acH3HeHHOCTH 
noApocTa (Oreshkin et al., 1997), BbiAeneHna TnnoB CTpyxTypHOH opraHH3auHH xycTap- 
hhxob (Guillen, 1994). Oaho H3 HanOonee CTaHAapTHbix npHMeHeHHH MeTOAa — Ana 
yMeHbiueHHa pa3MepHOCTH npocTpaHCTBa ncxoAHbix npH3HaxoB (name Bcero npw3HaxoB 
cpeAbi) h BbiacHeHHa HanOonee HH(J)opMaTHBHbix npw3HaxoB (repacHMeHXo h Ap., 1995). 

Mbi Hcnojib30Bajin aHajiH3 maBHbix xoMnoHeHT Ana H3yneHHa 3axoHOMepHOCTen 
BapbnpoBaHHa cooOmecTB C(})arHOBbix cocHaxoB b c})axTopHOM npocTpaHCTBe no sxoto- 
nnnecxHM npn3HaxaM. PacneTbi npoH3BOAHJincb b nporpaMMHOM naxeTe STATISTICA. 
B ocHOBy BbiHHcneHHH nojioaceHa xoppenaunoHHaa MaTpnua. H3 aHajiH3a Ha auhhom 3Tane 
Gbuin HcxniOHeHbi accounauHH, npeACTaBJieHHbie HeOojibinnM hhcaom onncaHHH h aBJia- 
iomHeca yHwxajibHbiMH hjih He OTHOcamHeca x paccMaTpHBaeMOH rpynne ccJ)arHOBbix 
cocHaxoB, a Taxace accouHaunn, pa3BHBaiomHeca non BJiHaHneM ocyuieHna. B HTore 
aHajiH3 npoBOAHJin no 20 accouHaunaM (198 npoOHbix nnomaAen). 

XapaxTep hh)khhx apycoB onpenenaeTca He TOJibxo sxoTonoM, ho h OnoTonoM, 
xoTopbin MoaceT Hecxonbxo pa3JiHnaTbca Ha pa3Hbix cyxueccnoHHbix cTannax. fl.ria Toro 
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HTo 6 bI HCKJIIOHHTb BJIHHHHe 6 H 0 T 0 Iia, 
3 KOTOnHHeCKHH aHaJ!H 3 npOBO^HJIH 
HenocpeACTBeHHo no npaMbiM skoto- 
nnHecKHM noKa3aTejiHM. npH3Haica- 
MH, no KOTOpbIM npOBOAHJIH aHajiH 3 , 
HBJiHJiHCb cjie^yiomHe (Ta 6 ji. 1 ): mohj- 
HOCTb T 0 p(J)a, THn Topeka, BHA TOp(|)a 
(jieCHOH, JieCO-TOnHHOH, T 0 II 5 IH 0 H, HTO 
OTpaxcaeT cTeneHb ApeHnpoBaHHOCTH), 
30 JIbH 0 CTb H KHCJIOTHOCTb TOp^a B 
BepXHeM ropH 30 HTe, 30 JIbH 0 CTb H KHC¬ 
JIOTHOCTb b HHxcejieacameM top^hhom 
T 0 pH 30 HTe, COJiep^KaHHe (|)H 3 HHeCK 0 H 
TJIHHbl B T 0 pH 30 HTe nofl TOp$OM H B 
HJIJIIOBHaJIbHOM T 0 pH 30 HTe, KHCJIOT¬ 
HOCTb B T 0 pH 30 HTe nOA TOpc{)OM H B 
HJUHOBHajibHOM ropH 30 HTe. B cnynae, 
Korfla MomHOCTb Topeka cocTaBjwjia 
6 ojiee 110—150 cm h MHHepanbHbiH 
ropH 30 HT He 6 bui oOHapyjKeH, coAep- 
xcaHHe 4 )H 3 HHecKOH DiHHbi npnpaBHH- 
Bajiocb k Hyjiio. JXjih KaxcAOH pacTH- 
TeJIbHOH aCCOUHaUHH SblJIH BblHHCJie- 
Hbi cpejiHHe 3 HaneHH^ SKOTonHnecKHx 
npH 3 HaKOB, KOTOpbie HCn 0 JIb 30 BaHbI 
Aajiee b cjjaKTopHOM aHajiH 3 e. 

IlpHHHHbl pa 3 JIHHHH 60 JI 0 THbIX 
6 HoreoueH 030 B CBH 3 aHbi npeacAe 
Bcero c ocoOeHHOCTHMH boahoto nn- 

TaHHH, BeJIHHHHOH Hanopa, npOTOH- 
HOCTbK) H MHHepaJIH 3 aUHeH BO^bl 

(OpjiOB, 1980 , 1991 ). rHjtpojiorHHec- 

KHH peXCHM 60 JIOT HBJIHeTCH CJI 02 C- 
HblM KOMnJieKCHbIM (J)aKTOpOM, KO- 
TOpblH HaXOAHTCH UOJX B 03 AeHCTBHeM 
OCHOBHbIX KOMnOHeHTOB jiaHAHiacJ)- 
Ta: pejibe^a h neTBepTHHHbix otjio- 
XCeHHH, nozi 3 eMHbix boa, noHB, Ha- 
noHBeHHoro pacTHTeJibHoro noKpo- 
Ba, rHAporpac{)HHecKOH ceTH. K 
.COXCaJieHHK), OAeHHTb KOJIHHeCTBeH- 
ho noKa 3 aTeJiH rHApojiorHHecKoro 
pexHMa npH AaHHoii MeTOAHKe 
c 6 opa MaTepnajia AOCTaTOHHO cjioxc- 
ho, TeM 6 ojiee hto boahbih pexcHM 
CHjibHO H 3 MeH 5 ieTC 5 i b TeneHHe Bere- 
TauHOHHoro ce 30 Ha h ot roAa k roAy. 
riosTOMy b KanecTBe xapaKTepncTH- 
KH yBJia>KHeHHH Mbl HCn 0 JIb 30 BaJIH 
CTeneHb yBJiaxcHeHHH no uiKane Pa- 
MeHCKoro (PaMeHCKHH h Ap., 1956 ), 
paccHHTaHHyio no MeAnaHaM aMnjin- 
TyA BHAOB TpaBHHO-KyCTapHHHKOBO- 
ro H MOXOBO-AHUiaHHHKOBOrO apy- 
COB. 
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BaacHbiM KOMiureKCHbiM noKa3aTejieM sxoTonHHecxnx ycjiOBHH b coo6mecTBe HBjiaeTca 
noKa3aiejib xchshchhocth ApeBocToa — SoHHTeT. nocxojibxy Sohhtct HBJiaeTca kocbch- 
hwm noKa3aiejieM sxoTonHHecxnx ycjiOBHH, Mbi He bxjtiohhjih ero b xanecTBe sxoTonn- 
necKoro npH3HaKa b CHCTeMy npH3HaKOB, Hcnojib3yeMbix b aHajiH3e rjiaBHbix KOMnoHeHT. 
OAHaxo 3tot noKa3aTejib 6bur hbmh paccHHTaH. JXna xaxqjoro cooSmecTBa 6ohhtct 
paccHHTaH Kax cpejmee 3HaneHHe 6oHHTeTa rocnoACTByiomHx MOAejibHbix nepeBbeB. Bbuia 
Hcnojib30BaHa 10-6ajuibHaji iiixana, b xoTopoir npHHHTa o6paTHaa HyMepauna KJiaccoB 
(HnaTOB h ap., 1995). 


Pe3yjibTaTbi h oScyw^eHHe 

Hcnojib3ya AOMHHaHTHbiii noAxon k THnonornH, BbiAejiHJiH 21 pacTHTejibHyio accoun- 
auHio. 2 

1. Picea abies - Dryopteris carthusiana + Vaccinium myrtillus - Sphagnum girgensohnii; 

2. Picea abies - Vaccinium myrtillus - Sphagnum girgensohnii; 

3. Picea abies + Pinus sylvestris - Vaccinium myrtillus - Sphagnum girgensohnii; 

4. Picea abies + Pinus sylvestris - Vaccinium myrtillus - Sphagnum angustifolium + S. girgensohnii; 

5. Pinus sylvestris - Ledum palustre + Vaccinium myrtillus - Sphagnum angustifolium; 

6. Picea abies - Equisetum sylvaticum - Sphagnum girgensohnii; 

7. Picea abies + Pinus sylvestris - Equisetum sylvaticum - Sphagnum girgensohnii; 

8. Pinus sylvestris - Equisetum sylvaticum - Sphagnum girgensohnii; 

9. Pinus sylvestris - Ledum palustre - Polytrichum strictum; 

10. Pinus sylvestris - Ledum palustre - Pleurozium schreberi + Sphagnum russowii + S. angustifolium; 

11. Pinus sylvestris - Ledum palustre - Sphagnum russowii + S. angustifolium; 

12. Pinus sylvestris - Calluna vulgaris - Sphagnum nemoreum; 

13. Pinus sylvestrus - Eriophorum vaginatum + Rubus chamaemorus - Sphagnum angustifolium; 

14. Pinus sylvestris - Ledum palustre + Rubus chamaemorus - Sphagnum angustifolium; 

15. Pinus sylvestris - Rubus chamaemorus - Sphagnum angustifolium; 

16. Pinus sylvestris - Eriophorum vaginatum - Sphagnum fallax + S. angustifolium; 

17. Pinus sylvestris - Phragmites australis - Sphagnum fallax + S. angustifolium; 

18. Pinus sylvestris - Carex globularis + C. nigra - Sphagnum fallax + S. angustifolium; 

19. Pinus sylvestris - Calamagrostis canescens - Sphagnum fallax + S. angustifolium + S. girgensohnii; 

20. Pinus sylvestris - Carex lasiocarpa - Sphagnum fallax + S. angustifolium; 

21. Pinus sylvestris - Calla palustris - Sphagnum fallax. 

Han6onee HHTepnpeTHpyeMbie pe3yjibTaTbi b aHajiH3e maBHbix xoMnoHeHT 6 whh 
nojiyHeHbi npn opToroHajibHOM BpameHHH Varimax normalized. AHajiH3 Harpy30K skoto- 
nHHecKHx npH3HaKOB Ha cjjaxTopbi (Ta6ji. 2) no3BOJiaeT BbmejiHTb 2 ocHOBHbix c|)axTopa, 
KOTopbie o6t>5ichhk)t noHTH nojioBHHy ot oGmero BapbnpoBaHHa. 1 -h cjjaxTop, onpeaejia- 
K)hi,hh 25 % oGmero BapbHpoBaHHfl, MoxeT 6biTb HHTepnpeTHpoBaH Kax noHBeHHoe 
6oraTCTBo: HaH6ojibuiHe Harpy3KH Ha stot (JraxTOp nanw THn TOpc})a, CTeneHb pa3Jio>KeHHH 
TOp<})a, ero 30JIbH0CTb, KHCJTOTHOCTb H OTpHlfaTeJlbHO CBH3aHHaa C HHMH MOLLJHOCTb TOpc|)a. 
2 -h (J)aKTOp, onpeAejijnomHH 21 % o6mero BapbHpoBaHHH, Mbi HHTepnpeTHpoBajiH xax 
BJia>KHOCTb BepXHHX nOHBeHHbIX ropH30HTOB: HaH6ojIblHHe Harpy3KH Ha 3TOT (|)aXTOp 
HMeiOT CTeneHb yBjiaxcHeHHH no uiKane PaMeHcxoro h oTpHuaTejibHO CBH3aHHbiH c h en 
bha Topeka. TaxHM o6pa30M, BeAymnMH sxoTonHnecxHMH napaMeTpaMH, o6ycjioBJiHBaio- 
luhmh pa3Hoo6pa3ne c4)arHOBbix cochhxob, abjihiotch xapaxTepncraxH 6oraTCTBa h 
BJ ia>KHOCTH BepXHerO TOptjjHHOrO r0pH30HTa H MOUJHOCTb TOp^a. KHCJTOTHOCTb H MexaHH- 
necKHH cocTaB MHHepanbHbix ropH30HTOB 0Ka3biBai0T MeHbiuee bjihahhc Ha pa3Hoo6pa3He 
paCTHTeJlbHOCTH B 3a6oJ10HCHHbIX SKOTOnaX. 3 th npH3HaKH COOTBeTCTByiOT 3-My H 4-My 
(fraKTopaM, onpenejiaiOT no 16 % BapbnpoBaHHH xaxcAbin h cnoxcHee nojmaioTca aHajiH3y 
H3-3a pa3JiHHHoii rjiy6HHbi 3aneraHHH MHHepajibHoro ropH30HTa. Kax npaBHJio, ManoMom- 
Hbie Topcj)a noACTHJiaiOTC5i MeHee xhcjium MHHepajibHbiM ropH30HTOM. MexaHHHecxHH 
cocTaB MHHepajibHbix ropH3QHTOB BapbnpyeT cjia6o. B GojibuiHHCTBe cjrynaeB Topeka 


2 Ha3BaHHH THnoB Jieca h accoimauHH jiaHbi no cjieayiouieH cxeMe: aoMHHaHTbi pa3Hbix apycoB coeaHHeHbi 
3HBKOM «-», COflOMHHHpyiOmHe BHflbl OflHOrO Jlpyca — 3HBKOM «+», npn 6ojIbUIOM HHCJie flOMHHaHTOB B OflHOM 
apyce b H33BaHHH npHBe^eH o^hh hjih aBa HanOonee xapaicrepHbix Bwaa H3 3toh rpynnw AOMHHaHTOB. 
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TABJIMUA 2 

OaKTopHbie Harpy3KH 3KOTonH4ecKHX npH3HaKOB 


IlpH3HaK 

OaKTop 

1 

2 

3 

4 

MoniHOCTb TOp<})a 

-0.65 

-0.53 

0.16 

-0.24 

Bha TOp4>a 

0.14 

0.85 

0.07 

-0.07 

Tun Topeka 

0.86 

0.29 

0.01 

0.03 

CieneHb paanoxceHHH Top({)a 

! 0.77 

0.20 

0.06 

-0.36 

3oJIbHOCTb BepXHerO TOp(J)HHOrO ropH30HTa 

0.71 

0.08 

-0.25 

0.30 

pH BepxHero TopcJ)HHoro ropH30HTa 

0.90 

-0.08 

0.02 

0.08 

3oJIbHOCTb HHXCHerO TOp4)HHOro ropH30HTa 

0.17 

0.34 

-0.26 

0.55 

pH HHXHero TOpc})5iHoro ropH30HTa 

-0.13 

-0.12 

0.25 

0.84 

CoAepxcaHHe cJ)H3HMecKOH mHHbi b ropH- 

0.06 

0.00 

-0.94 

0.05 

30HTe nOA TOp(JX)M 





pH MHHepajibHoro ropH30HTa noA Top<i)OM 

0.19 

0.51 | 

-0.18 

0.67 

COAepXCaHHe <j)H3H4eCKOH TJIHHbl B hjijiio- 

0.01 

-0.10 

-0.96 

-0.03 

BHaJIbHOM ropH30HTe 





pH HAJIIOBHaAbHOrO ropH30HTa 

0.24 

0.66 

-0.11 

0.56 

CieneHb yBJiaxcHeHwa no uiKajie PaMeH- 

-0.06 

-0.90 

-0.13 

-0.16 

cKoro 





IlpoueHT ot o6mero BapbHpOBaHHH, 

25 

21 

16 

16 

npMXOAHIUHHCB Ha 4>aKTOp 






noACTHJiaioTCH JierKHMH no MexaHnnecxoMy cocTaBy ropH30HTaMH — necxaMH h cyne- 
CHMH. 

IlpoaHajiH3HpoBajiH H3MeHeHne 6oHHTeTa cochm no nnomaAH ceneHHa b ochx 1-ro n 
2-ro c|)aKTopoB. OGHapyaceHa TecHaa 3 aBHCHM 0 CTb oGmero GoHHTeTa no njiomajjH ceneHna 
OT 4)aKTOpOB. 3Ty 3aBHCHMOCTb MOXHO annpOKCHMHpOBaTb npBMbIMH (pnc. 1). JlHHeHHaH 

Koppejiauna GoHHTeTa h 1-ro $aKTopa cocTaBHJia 0.66. 2-h $aKTop oSHapyxnBaeT 6ojiee 
HH3Kyio KoppejiflUHio — 0.4. CneTOBaTejibHo, Gohhtct cochw yBejiHHHBaeTca Ha Gojiee 
6oraTOM nepexoAHOM Topc})e He6ojibwoH moiuhocth, me coxpaHaeTca MHHepanbHoe 
nwTaHHe. Koppejiauna GoHHTeTa h moiuhocth Topeka cocTaBJiaeT -0.7. Bohhtct cochw 
M aKCHMancH (4.5—5.0) b cocHaxax c ejibio HepHHHHO-ccf)arHOBbix, cocmncax c ejibio 
XBOmOBO-C^arHOBblX H B COCHHKaX BeHHHKOBO-C(})arHOBbIX, me MOlUHOCTb TOpcJ)a He 
npeBbimaeT 30 cm h HMeeT MecTO MHHepanbHoe nwTaHHe. Ouchkh GoHHTeTa HecKOjibKO 
CHHXCaiOTCH B COCHflKaX HepHHHHO-C(J)arHOBbIX H MeJlKOOCOKOBO-C(})arHOBbIX (4—4.5), me 
MomHOCTb Topeka yBejiHHHBaeTCH h yxyamaeTca boahmh peacHM. B cocHaxax xboluobo-, 
TpOCTH HKOBO-, KpynHOOCOKOBO-, 6eJIOKpbIJIbHHKOBO-C(})arHOBbIX, XapaKTepH3yiOLUHXCB 
nocjieuoBaTenbHbiM yBejinneHneM o6boahchhocth, h b cocmncax nyuinueBo- h Mopomico- 
BO-c4)arHOBbix, xapaKTepH3yiomHxc5i yBejiHHeHneM ojiHroTpoc})HOCTH Hapauy c HexoTopbiM 
yBejiHHeHHeM oGboahchhocth, 6ohhtct cHnacaeTca ao 3—4 GajuiOB. MnHHMajibHbix 3Ha- 
neHHH 6 ohhtct AOCTnraeT b Han6ojiee ojinroTpo(})Hbix KycTapHHHKOBo-c^arHOBbix acco- 
UHauHHx, me oh He npeBbimaeT 3 6ajuioB. 

Ha ocHOBe pe3yjibTaTOB opAHHauHH accouHaunn b npocTpaHCTBe 1-ro h 2-ro c})aKTopoB 
(pnc. 2), a Taoce c yneTOM bhaoboto cocTaBa h CTpoeHna accouwauHH o6i>eAHHeHbi b 
14 THnoB jieca (axoTonHHecKHx chctcm accounaunn), KOTOpbie b cboio onepeAb othocbtch 
k 5 rpynnaM axoTonoB. 
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/. rpynna SKomonoe ejioeux u enoeo-cocnoeux apazuoebix jiecoe 
c amMoapepHbiM cjiadonpomonnuM yejianKHenueM 

3th aKOTonbi xapaKTepH3yK)TCH cjia 6 onpoTOHHbiM nHTaHHeM aTMOC^epHOH Bonon hjih 
B epXOBOflKOH (IlbHBHeHKO, 1956). IlOHBbl TOpc[)flHHCTO-nOn30JIHCTbie, TOp$5IHO(TOp4)HHHC- 
To)-rjieeBbie h Topc})flHbie nepexonHoro THna, no MexaHHHecKOMy cocTaBy BapbHpyiOT — 
Moryr BCTpenaTbCB cynecn, cyrJiHHKH (Hhuchko, 1960; Ilb^BHeHKO, 1963), HenocTaTOHHO 
h cjia 6 o ^peHHpoBaHHbie nByHjieHHbie HaHocbi hjih necKH (flbipeHKOB, OenopnyK, 1975). 
JlecoBOccTaHOBJieHHe b stoh rpynne nponcxonHT nepe3 cocHy, 6epe3y (BnjiHKanHeH, 
KyHKO, 1974), MoryT o6pa30BbiBaTbca cMeinaHHbie eji0B0-6epe30Bbie npeBOCTOH. Jljin 
Bbipy 6 oK xapaKTepeH ccJ)arHOBbiH, nojiroMoiiiHO-cc|)arHOBbiH (ribHBHeHKO, 1956), ocokobo- 
AOJiroMoiuHO-ccJjarHOBbiH (flbipeHKOB h np., 1969) noKpoB. 

Tnn Jieca 1. Picea abies - Vaccinium myrtillus - Sphagnum 
girgensohnii (acc. 1 h 2). CooSmecTBa 3aHHMaiOT noHHxeHHbie paBHHHHbie nacTH 
BOAopa3jjejioB, HHXCHHe nacTH ckjiohob, cjia 6 onpoTOHHbie 3anajjHHbi h KpynHbie nenpec- 
chh. flaHHbiH THn 3aHHMaeT HaH 6 ojiee cyxne SKOTonbi cpenn onncaHHbix coo 6 mecTB c 
TOp(J)OM CpejlHerO OoraTCTBa (Me30Tp0(f)HbIM H OJlHrOMe30TpO({)HbIM) He 60 JlbW 0 H MOIIJHOC- 
th (no 30 cm). 3th cooOmecTBa pa3BHBaioTCH b npouecce noBepxHOCTHoro 3a6ojiaHHBaHHH 
HepHHHHO-3eJieHOMOLIiHbIX ejIbHHKOB. HepHHHHO-CC})arHOBbie eJlbHHKH BCTpenaiOTCH TaKXCe 
Ha MOlJUHblX (no 2.5 m) CJiaOOKHCJIbIX Me30TpOC})HbIX H 0JlHr0Me30Tp0(})HbIX TOptjjHHHKaX, 
ohh pa3BHBaiOTCfl npH HapacTaHHH cc})arHOBbix mxob b c^arHOBO-TpaBHHbix nonTonneHHbix 
ejibHHKax h Bbixone hx H3 c$epbi rpyHTOBoro nHTaHHJi (IlbaBHeHKO, 1963). flpeBOCTOH 
enoBbie c HeOoJibuioH npHMecbio 6epe3bi h HHorna cochm, b ochobhom pa3H0B03pacTHbie. 
Bo 3 o 6 HOBJieHHe h nonpocT npeHMymecTBeHHO enoBbin. OnHcaHbi Taxxce ejioBbie h 
eJlOBO-COCHOBbie MOJIOnHflKH. JleCOBOCCTaHOBJTeHHe B HepHHHHO-C(J)arHOBbIX ejibHHKax 
MOxceT hath nepe3 6 epe 3 y (A 6 aTypoB, 1988) h nepe 3 cocHy (HemaTaeB, 1985; CaMOyx, 
1987). no BHnoBOMy cocTaBy cooOmecTBa noBOJibHO 6 enHbi, b npnMecn k Vaccinium 
myrtillus BCTpenaiOTCH V. vitis-idaea h Dryopteris carthusiana hjih Carex globularis , 
penico h b oneHb HeOojibinoM o 6 hjihh Maianthemum bifolium h np. 

Tnn jieca 2. Picea abies + Pinus sylvestris - Vaccinium myrtil¬ 
lus - Sphagnum girgensohnii (acc. 3 h 4). Coo 6 mecTBa 3 aHHMaiOT 6 ojiee 
BJiaxcHbie MecTOo 6 HTaHH« h npencTaBJiaiOT co6oh cjienyiomyio CTannio b 3KOJioro-(J)HTO- 
UeHOTHHeCKHX pnnax 3a60JiaHHBaHHfl COCHflKa HepHHHHO-3eJieHOMOIIIHOrO. MOLIJHOCTb 
Top({)a Taxxce HeBejiHKa. noHBbi Topc})5!HHCTO-non30JiHCTO-rJieeBbie, necnaHbie h cynecna- 
Hbie. Ejib 3necb HaxonnTCH Ha CBoen SKOTonnHecKon rpaHnne h o6pa3yeT CMeuiaHHbie c 
COCHOH HaeaxeneHHH, yCTOHHHBO COCymeCTBya C COCHOH B KJIHMaKCOBbIX COOOmeCTBaX B 
BHjje npHMecH npH ycjioBHH HeBbicoKnx TeMnoB nporpeccnpyioinero 3a6oJiaHHBaHHH. 

^H 3 HeHHOCTb CJ 1 H B 3TOM SKOTOne HH3K8JI, ee 60 HHTeT Ha 2-3 OaJlJia HHXCe 6 oHHTeTa 

COCHbl. flpeBOCTOH eJlOBO-COCHOBbie 0nH0B03paCTHbie H pa3H0B03paCTHbie, B03paCT ejlH 
npHMepHO paBeH B03pacTy cochm hjih hhjkc. YnieTeHHafl ejib BCTpenaeTca b nonpocTe. 
OcHOBHbie BHnw TpaBflHO-KycTapHHmcoBoro apyca — Vaccinium myrtillus , V. vitis-idaea , 
Carex globularis , ennHHHHO Moryr BCTpenaTbCH Bnnbi enoBoro MejiKOTpaBbfl, OonoTHbie 
KycTapHHHKH, HeKOTopbie ocokh {Carex canescens , C. nigra). 

Tnn jieca 3. Picea abies - Equisetum sylvaticum - Sphagnum 
girgensohnii (acc. 6 ). flaHHbin THn 3 aHHMaeT cyxne sKOTonbi c MHHHMajibHon molu- 
HOCTbio Topeka (20 cm), ho HecKOJibKo 6 ojree 6 oraTbie, neM ejibHHKH HepHHHHo-cc^araoBbie, 
h xapaKTepH3yiomHecfl JiyntueH npoTOHHOCTbio. CooOmecTBa 3Toro Tnna onncaHbi no 
y3KHM OKpaHKaM Me30Tp0(|)HbIX TpaBflHO-OCOKOBbIX 60 J 10 T. 3T0T THn MOXCeT TaK)Ke 
3aHHMaTb BepxymKH jioroB, cjia 6 onpoTOHHbie npoMe)KyTKH Mexcny OonoTaMH, ensa 3aMeT- 
Hbie noHHxeHHa nojiornx ckjiohob, cjia6onpoT04Hbie uiHpoKHe jioxcGhhm h BbipoBHeHHbie 
ynacTKH Bonopa3nejioB c 3aTpynHeHHOM ctokom. YBJiaxcHeHHe H36biTonHoe h xapaKTepn- 
3yeTCH HeKOTOpOH npOTOHHOCTbK). nHTBHHe B OCHOBHOM aTMOC^epHOe. nOHBbl TOp^H- 
HHCTO-non30JiHCTbie h Top^HHCTO-neperHOHHO-meeBbie. B cyxne nepnonbi noHBa 6 biCTpo 
OCBoOoXCnaeTCH OT BepXOBOnKH H3-3a CHCTeMbI BepTHKaJIbHbIX TpentHH. flpeBOCTOH eJlOBbie 
pa3H0B03pacTHbie, HHorna c npHMecbio 6epe3bi h cochm, nonpocT ejiOBbiii. B TpaBAHo-xyc- 


88 



TapHHHKOBOM apyce flOMHHnpyeT Equisetum sylvaticum c npHMecbio Vaccinium myrtillus , 
V. vitis-idaea , MeHee o6HJibHbi bham ejiOBoro MejiKOTpaBba (Maianthemum bifolium , 
Trientalis europaeus , Linnaea borealis , Rhamishia secunda ), Carex canescens , Calamag- 
rostis sp., Melampyrum pratense h Ap. JlecoBoccTaHOBJieHHe b AaHHOM THne nponcxoAHT 
6e3 CMeHbi nopoA, c 6ojibiuoH AOJiefi ynacTHH 6epe3bi h (no Han6ojiee ApeHHpoBaHHbiM 
MecTaM) ocHHbi npn ycjiOBHH coxpaHeHHfl npeAreHepaTHBHOH nacTH ApeBOCToa. riocjie 
noxcapoB bo3moxcho BOCCTaHOBjieHHe nepe3 6epe3y; npn stom b npoH3BOAHbix 6epe3HflKax 
Hcne3aeT CHHy3HH XBoma h yMeHbiuaeTCB noxpbiTHe mxob (A6aTypoB h Ap., 1982; 
A6aTypoB, 1988). 

//. rpynria SKomonoe ojiuzompo^nux u ojiu20Me3ompo(pubix ccpaanoeux 

cocHJiKoe npeuMyiqecmeeHHO c amMOctpepnbiM 3acmounuM yejiajKHenueM 

Ciofla OTHOCHTca HanajibHbie CTaann noBepxHOCTHoro 3a6ojiaHHBaHHfl h HexoTopbie 
CTa^HH pa3BHTHB BepXOBbIX 60 JIOT CO 3HaHHTeJlbHOH MOUHHOCTbK) TOp({)a. E[OHBbI TOpc|)51- 
HHCTo-nofl30JiHCTO-rjieeBbie, Topc|)5iHHCTo-rjieeBbie, TopcJjflHbie BepxoBoro Tnna. 

Tnn Jieca4.Pinus sylvestris - Vaccinium myrtillus - Sphagnum 
angustifolium (acc. 5). Oh 3aHHMaeT eme Hecxojibico 6ojiee BJiaxcHbie h 6eAHbie 
axoTonbi b nepHHHHOM p*iAy. MomHOCTb Topeka MoxceT flocTHraTb 1 m h 6ojiee. Topeka, 
xax npaBHJio, BepxoBoro THna. flpeBocTOH cocHOBbie, 0AH0B03paci;Hbie. Bohhtct cochh 
cHHxcaeTca c 4.8 b cochhkc c ejibio nepHHHHO-c(J)arHOBOM ao 4.1 b cocHHKe HepHHHHO- 
c(})arHOBOM. ripHMecb ejin npaKTHHecKH OTcyTCTByeT. B TpaBflHo-KycTapHHHKOBOM apyce 
c AOMHHHpoBaHHeM Vaccinium myrtillus BCTpenaiOTCB TaioKe V. vitis-idaea , Carex 
globularis , HaHHHaiOT noaBJiHTbca 6ojiOTHbie bham — Vaccinium uliginosum , Ledum 
palustre , Chamaedaphe calyculata , Oxycoccus palustris , Rubus chamaemorus , Eriopho- 
rum vaginatum h Ap. 

Tnn jieca 5. Pinus sylvestris - Ledum palustre - Sphagnum 
russowii + S. angustifolium (acc. 9 — 14). Oh 3 aHHMaeT Han 6 ojiee 6 eAHbiH 
3KOTon c BepxoBbiMH Han 6 ojiee khcjimmh TopcjiaMH MomHOCTbio 1 m h 6 ojiee hjih 
MajiOMomHbiMH BepxoBbiMH Top^aMH Ha 6 eAHbix necnaHbix noA30Jiax h rpaHHHHT c 
6 ojioTHbiMH accouHauHBMH (CajiTbiKOBCKaa, 1998). Coo 6 mecTBa 3aHHMaioT HeApeHHpo- 
BaHHbie ynacTKH BOAopa3AejiOB h HaH 6 ojiee ApeHHpoBaHHbie ynacTKH BepxoBbix 6ojiot. 
KncjioTHOCTb MaxcHMajibHa m cc[)arHOBbix cochakob, pH He npeBbiiuaeT 3. flpeBOCTOH 
COCHOBbie 0AH0B03paCTHbie H pa3H0B03paCTHbie. BOHHTeT 3TOH 3KOTOnHHeCKOH CHCTeMbI 
MHHHMaJlbHblH JVM C(})arHOBbIX COCHBKOB H COCTaBJIfleT B CpeAHCM 2.9 (repaCHMeHKO H 
Ap., 1998). «Ledum palustre» b Ha3BaHHH Tuna Jieca ycnoBHO o 6 o 3 HanaeT rpynny 
cojtOMHHHpyiomHx 6 ojiOTHbix KycTapHHHKOB, b KOTopyio TaioKe bxoaat Vaccinium uligi¬ 
nosum i, Chamaedaphne calyculata , Rubus chamaemorus. CooTHomeHHe o6hjihh 3thx 
bhaob MoxceT 6 biTb pa 3 JiHHHbiM. flria Ledum palustre , Vaccinium uliginosum h Chamae¬ 
daphne calyculata noKa3aHO, hto ohh hbjihiotcb ({)HToueHOTHHecKH 3aMemaeMbiMH bhabmh 
(CaM 6 yx, 1987), noaTOMy coo 6 mecTBa c hx AOMHHHpoBaHHeM moxcho othochtb k oAHOMy 
Tuny jieca. Ha Ham B 3 ni 5 m, cioAa moxcho othccth TaioKe coo 6 mecTBa c AOMHHHpoBaHHeM 
MopouiKH. MopomKa b uejioM o 6 jia,aaeT AocTaTOHHO mnpoKOH 3KOJiorHHecKOH aMnjiHTy- 
AOH H MOXCeT AOMHHHpOBaTb KaK B OJlHrOTpO^HblX COCHHKaX, Tax H B Me30Tp0(J)HbIX 
cocHHKax h ejibHHKax Ha nepexoAHbix Herjiy 6 oKHX Topcjiax (flbipeHKOB, OeAOpnyx, 1975). 
C 006 meCTBa C flOMHHHpOBaHHeM MOpomKH Ha MOIUHblX OJlHrOTpO(J)HbIX Topc})HHHKax 

cjia6o OTJiHnaioTCJi no cocTaBy h cTpyKType ot coo6utecTB c AOMHHHpoBaHneM jtpyrnx 
6 ojiothhx KycTapHHHKOB; Ledum palustre , Vaccinium uliginosum , Chamaedaphne caly¬ 
culata , Eriophorum vaginatum Taxxce BcrpenaiOTCH Ha 3 thx ynacTKax. flocTaTOHHo 
o6mnpHbie n^THa AOMHHnpoBaHHB MopomKH Moryr o6i>acHHTbCH BereTaTHBHOH no^Buxc- 
HOCTbK) BH^a. 

Tnn jieca 6. Pinus sylvestris - Rubus chamaemorus - Sphagnum 
angustifolium (acc. 15). Oh pa3BHBaeTCB b HecmnbKo 6ojiee 6oraTbix ycjiOBHHx Ha 
MomHbix nepexoAHbix Top(})ax no OKpafixaM BepxoBbix 6 ojiot hjih b He6ojibmnx Mexcrpa- 
AOBblX GoJIOTaX. flpeBOCTOH COCHOBbie pa3H0B03paCTHbie. no CpaBHeHHK) C KyCTapHHHKO- 
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BO-c(|)arHOBbiMH cocHaicaMH coo6mecTBa 6ojiee coMKHyTbie — coMXHyrocTb He HHxce 
0.6—0.7, B TO BpeMJI KaK B pa3H0B03paCTHbIX KyCTapHHHKOBO-C({)arHOBbIX COCHBKaX 
C0MKHyT0CTb BapbHpyeT OT 0.35 ao 0.75. TpaBBHO-xycTapHHHxoBbiH apyc c AOMHHHpoBa- 
HHeM Rubus chamaemorus o6pa30BaH h ApyraMH OonoTHbiMH xycTapHHnxaMH, a Taxxce 
Eriophorum vaginatum , Vaccinium myrtillus , V. vitis-idaea , moxcct cahhhhho BCTpenaTbca 
Phragmites australis. 

Twn jieca 7. Pinus sylvestris - Eriophorum vaginatum - Sphag¬ 
num fallax + S. angustifolium (acc. 16). 3tot THn Taoce BCTpenaeTCfl Ha 

0 JIHr 0 Me 30 Tp 0 (j 3 HbIX TOp(})aX B CpeflHeM 60JIbUI0H MOIimOCTH (60 CM), XOTB MOIUHOCTb 

MoaceT BapbHpoBaTb ot 30 cm ao 1 m h 6onee. B cjiynae ManoMomHbix Topcj)OB ohh 
noacTHJiaioTca cynecaMH. 3xoTon xapaxTepH3yeTca 3HaHHTejibHbiM o6BOAHeHHeM. B 
nyuiHueBbix h MopomKOBbix cocHaxax Topeka xapaxTepH3yiOTca HecKOJibKO 6ojibiueH 
TpO(J)HOCTbK), HeM B XyCTapHHHXOBbIX COCHflXaX, H, B03MOXCHO, (})OpMHpyK)TC5I npH HeXO- 
TOpoM ynacTHH 6e3HanopHbix rpyHTOBbix boa, KOTopbie npH pa3rpy3xe c MHHepajibHoro 
6epera pacTexaioTca b npe^enax HeKOTOpOH imomaflH. flpeBocTOH cocHOBbie, oahobo3- 

paCTHbie H pa3H0B03paCTHbie, COMKHyTOCTbK) 0.3 - 0.85. B TpaBflHO-XyCTapHHHXOBOM 

apyce c AOMHHHpoBaHHeM Eriophorum vaginatum Taxxce BCTpenaioTca xycTapHHHxn 
6 ojiothoh rpynnbi, Vaccinium myrtillus , V. vitis-idaea , Carex globularis , Melampyrum 
pratense h ap. B abhhom cjiynae nyrnnua HHAHunpyeT oahh H3 axoTonoB KjiHMaKCOBbix 
ccj)arHOBbix cochbkob. IIoKa3aHO (Salonen, 1994), hto OHa MOxceT aBjiaTbca HHHUHanbHbiM 
bhaom h pa3pacTaTbCB b 6ojibmoM o6hjihh Ha khcjiom Topcj)e 6oJibinoH moiuhocth h 
HH 3XOH 30JIbHOCTH (3—5 %) C BbICOKHM coAepxcaHHeM pacTBOpHMoro 4)occj)opa H a30Ta 
b cj)opMe HHTpaTa bmmohhb npH Topcj)opa3pa6oTxaX. 

HI. Tpyuna 3Komonoe Me3ompo(pHUX apaznoeux cocujiKoe 
c amMOCfpepHO-zpynmoebiM munoM numanuji 

BoflHO-MHHepanbHoe nHTaHHe 3 thx ynacTXOB ocymecTBJiaeTca npn ynacTHH 6e3Hanop- 
hmx rpyHTOBbix boa, KOTopbie pa3ipy)KaK)TCB c MHHepajibHoro 6epera b 6ojioto Ha ero 
rpaHHue h b npeAenax MenK03ajiexcHbix oxpaex nyreM c|)HjibTpauHH no. AeaTejibHOMy 
rHApoAoranecKOMy ropH30HTy Top(|)a. Pa3rpy3xa rpyHTOBbix boa b 6ojioto nponcxoAHT b 
BHA e IUiaCTOBOrO BbIXJIHHHBaHHa, o6bIHHO 6e3HanOpHOID HJIH CO CAa6bIM MeCTHbIM 
HanopOM. Boam (|)HJibTpauHOHHoro noTOxa o6bihho cJia6oMHHepa;iH30BaHbi (OpnoB, 
1991). Coo6mecTBa pa3BHBaiOTca Ha Me30Tpocj)HOM Top(|)e h BCTpenaiOTca b hhxchhx 
nacTBX noAorax cxjiohob, Ha nepexoae ot cyxoAona x 6onoTy. 

Tnn Jieca 8. Pinus sylvestris - Carex globularis + C. nigra - 
Sphagnum fallax + S. angustifolium + S. girgensohnii (acc. 18). 
flaHHbiH THn pa3BHBaeTca Ha Me30Tpocj)Hbix TOp(J)ax cpeAHen moluhocth (50 cm), BCTpe- 
naeTca b xpaeBbix nacTax 6ojiOTHbix MaccHBOB. flpeBOCTOH cochobbih OAHOB03pacTHbiH h 
pa3H0B03pacTHbin, coMXHyrocTb 0.5 — 0.9. HanoHBeHHbiii noxpOB o6pa30BaH Carex glo- 
bulariSy C. nigra , C. canescens , Eriophorum vaginatum , Juncus filiformis , Vaccinium 
myrtillus , V. vitis-idaea , cahhhhho Moryr BCTpenaTbca 6onoTHbie xycTapHHHxn. 

Tnn Jieca 9. Pinus sylvestris - Calamagrostis canescens - Sphag¬ 
num fallax + S. angustifolium (acc. 19). Oh BCTpenaeTca erne b Hecxonbxo 
6onee 6oraTOM h cyxoM axoTone Ha ManoMomHOM (Bcero 20 cm) Me30Tpo4)HOM Topcj)e. 
IloHBbi T0pc|)5iHHCT0-n0A30AHCT0-rAeeBbie. Tnn npeACTaBjieH y3XHMH nonocaMH Ha nepe- 
xoAe ot cyxoAona x Me30Tpocj)HbiM 6onoTaM. BoAHoe nHTaHHe aTMOCc|)epHO-rpyHTOBoe. 
Boahmh pexcHM 6oJiee 3acTOHHbifi no cpaBHeHHio c TaxoBbiM b xsomoBbix accouHaunax. 
flpeBOCTOH COCHOBblH OAHOB03paCTHbIH C npHMeCbK) 6epe3bl, COMXHyTOCTb 0.6—0.9. 
TpaBBHO-xycTapHHHXOBbiH apyc AOBOAbHO pa3HOo6pa3eH h xapaxTepH3yeTCB xoporno 
BbipaxceHHOH xoMnnexcHOCTbio. B xanecTBe npnMecH x Calamagrostis canescens Moryr 
BCTpenaTbca Carex lasiocarpa , C. nigra , C. chordorhiza , C. canescens , Menyanthes 
trifoliata , Comarum palustre, Ha npncTBOJioBbix noBbimeHHBX — Vaccinium uliginosum 
h necHbie xycTapHHHxn. BeHHHX0B0-cc{)arH0Bbie cochbxh onHcaHbi Taxxce b Mocxobcxoh 
o6a. xax xopeHHOH THn, pa3BHBaiomHHca b 3anaAHHax c 3acTOHHOH Bnaron, c aTMOC(|)ep- 
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HO-rpyHTOBbiM nmaHHeM, rae MomHocTb Top4)a He npeBbimaeT 100 cm (KoHOBajioB, 
1929). B KanecTBe ero KpaTKOBpeMeHHO-npoH3BOAHoro rana onwcaH 6epe3Hax bchhhko- 
BO-C^arHOBblH. 

IV. rpynna SKomonoe Mesompofynux ctpaznoeux cocnoeo-enoeux u cocnoeux 
jiecoe c aniMOccpepHO-zpyumoebiM npotnouHUM munoM numanuji 

3KOTonbi 3toh rpynnbi xapaKTepH3yiOTca oOHAbHbiM yBAaacHeHHeM npH coxpaHeHHH 
npOTOHHOCTH boahoid pexcnMa. CooOmecTBa pa3BHBaiOTca Ha nepexo^e ot cyxoAOAa k 
60 JI 0 Ty H B npOTOHHbIX KOTJIOBHHaX Ha Me30eBTp0(|)HbIX T0p(|)ax HeOoJIblUOH MOIUHOCTH. 
riOHBbl TOp({)5IHHCTO-rJieeBbie H T0pc{)5IHHCT0-n0 ( a30JIHCT0-rjieeBbie. 

Tnn Aeca 10. Picea abies + Pinus sylvestris - Equisetum sylva- 
ticum - Sphagnum girgensohnii (acc. 7). CooOmecTBa pa3BHBaiOTca Ha Han6o- 
nee OoraTbix Me3oeBTpoc|)Hbix Top(|)ax MHHHMajibHOH moiuhocth (17 cm). BjiaxcHOCTb 
noBbiuieHa no cpaBHeHHio c ejibHHKaMH XBomoBO-ccJjarHOBbiMH. Una ApeBOCToa coxpaHa- 
K)Tca ycjiOBHH MHHepajibHoro nHTaHna. Bohhtct cochm b stom THne MaKCHMajieH Ana 
cc|)arHOBbix cocHaxoB h cocTaBnaeT 5 OannoB. CooOmecTBa npeACTaBJieHbi y3KHMH nono- 
caMH Ha nepexoAe ot cyxoAona k OonoTy. flpeBOCTOH CMeinaHHbie ejiOBO-cocHOBbie c 
npHMecbio 6epe3bi, 0AH0B03pacTHbie, c B03pacT0M ao 100 neT. B HanoHBeHHOM noxpoBe 
noMHMO Equisetum sylvaticum , Vaccinium myrtillus , V. vitis-idaea BCTpenaiOTca bham 
T aexcHoro MenKOTpaBba, ocokh ( Carex canescens , C. nigra h Ap.) h BJiaromoOnBbie TpaBbi, 
TaxHe xax Lyzimachia vulgaris , Viola palustris , Galium palustre h Ap. Bo3moxcho, 
3KOTOnHHeCKHe pa3JIHHHa C eJIbHHKOM XBOmOBO-CC{)arHOBbIM He CTOJIb 3HaHHTeJIbHbI, H 
MoxceT npoH30HTH CMeHa cochm Ha ejib. 3 tot Bonpoc TpeOyeT AanbHeHinero yTOHHeHHa. 

Tun neca 11. Pinus sylvestris - Equisetum sylvaticum - Sphag¬ 
num girgensohnii (acc. 8). 3aHHMaeT 6ojiee BJiaxcHbie MecTOoOnTaHHa b xbouiobom 
paAy. 3Ta accounauna He 6bina Hcnonb30BaHa b aHajiH3e rnaBHbix KOMnoHeHT H3-3a He 
coBceM noHaTHoro SKOTonHHecKoro nonoxceHHa. Topeka OoraTbie, Me3oeBTpoc{)Hbie, Mom- 
HOCTb okojio 35 cm. MecTooOHTaHHe xapaKTepH3yeTca noBepxHOCTHbiM ctokom no 
noACTHJiaiomHM Top(|) TaxcenbiM MHHepanbHbiM ropn30HTaM. rioHBbi Topc{)aHHCTO-rjieeBbie 
TaxcejiocyrjiHHHCTbie. CooOmecTBa pa3BHBai0Tca b BepxHnx nacTax HeOonbiiiHX ctohhmx 
KOTAOBHH. flpeBOCTOH COCHOBbie, COMKHyTOCTb 0.8—0.9, OAHOB03paCTHbie H pa3H0B03- 
pacTHbie, c npHMecbio 6epe3bi. Tnn neca xapaKTepH3yeTca AOCTaTOHHo pa3Hoo6pa3HbiM 
BHAOBbiM cocTaBOM. BcTpenaiOTca Carex globularis , Vaccinium myrtillus , V. vitis-idaea , 
Apyrne bham enoBbix cbht, Comarum palustre , Calamagrostis canescens , Galium palustre , 
Equisetum fluviatile h Ap. 

V. rpynna 3Komonoe cdpaznoeux cocnjucoe , paseueawiquxcx npu yuaemuu 
zpynmoeo-Hanopuozo eodnozo numauuji 

3th cooOmecTBa MOiyr pa3BHBaTbca Ha ynacTicax c pa3rpy3KOH HanopHbix boa Ha 
nepn(|)epHH 6 oaot h c npnneraiomHX MHHepanbHbix OeperoB h ynacTKax 6 ojiot c 
nnomaAHon pa3ipy3KOH nepe3 MHHepanbHoe aho. 3oHa rpyHTOBoro nnTaHHa nacTO MoaceT 
nepexpbiBaTbca c 30 hoh TpaH3HTa, KOTopaa npeACTaBJieHa Ha OonoTax OTAenbHbiMH 
ynacTKaMH, rAe HaOmoAaeTca nocToaHHbin hah nepHOAHnecKHH noBepxHOCTHbiH ctok. Ha 
ynacTxax c oOnnbHO npoTOHHbiM pexcnMOM yBnaxcHeHHa, KorAa 30Ha TpaH3HTa nacTHHHO 
nepexpbiBaeT 30Hy nnTaHHa h b cocTaBe boa noBepxHOCTHoro CTOKa 3HaHHTeAbHyio aoaio 
3aHHMaiOT rpyHTOBbie h noA3eMHbie boam c bmcokoh MHHepanH3auHeH, cfcopMHpyiOTca 
cMemaHHbie ApeBOCTOH H3 enw, cochm, 6epe3bi h Aaxce nepHOH onbxn c AOMHHHpoBaHneM 
BAaroAioOHBbix TpaB (BaxTa, caOenbHHK, OenoicpbinbHHK, tpocthhk) h ocok (OpnoB, 1991). 
npH 6onee OeAHbix BOAax 30Hbi TpaH3HTa h 6onee cnaOoH npOTOHHOCTH $opMHpyiOTca 
hhcto COCHOBbie ApeBOCTOH TpocTHHKOBO-c^arHOBbie. OcoKOBO-ccfcaraoBbiH noxpoB 
MOxceT o6pa30BbiBaTbca b ycnoBnax pe3KonepeMeHHoro pexcuMa noBepxHOCTHoro CTOKa. 

Tnn neca 12. Pinus sylvestris - Phragmites australis - Sphag¬ 
num fallax + S. angustifolium (acc. 17). 3aHHMaeT HecKOAbKO 6onee SoraTbiH 
3KOTon no cpaBHeHHio c THnoM 7 h pa3BHBaeTca Ha nepexoAHOM Me30Tpoc{)HOM TOpc{)e c 
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60 Jiee BbICOKOH 30JIbH0CTbK> (11 %). 3KOTOII 3HaHHTeJlbHO o6BO^HeH, HO MOmHOCTb TOpcjDa 

3^ecb, KaK npaBHJio, HeBejiHKa h cocTaBJiaeT b cpejmeM 35 cm. iioHBa Topc|)5iHHCTo-rjiee- 
Ba si. flpeBOCTOH cocHOBbie c He6ojibmoH npHMecbio 6epe3bi, coMKHyTOCTb 0.6—0.8. 
riojioaceHHe stoid THna Ha opflHHauHOHHOH jmarpaMMe, no-BHjjHMOMy, He oneHb TOHHoe, 
nocKOjibKy THn npejjCTaBJieH oneHb HeSojibuiHM hhcjiom npoOHbix njiowajteH. 06pa6oTKa 
6ojibmero MaccHBa .uaHHbix no3BOJiHT yroHHHTb 3KOTonHHecKoe nonoxceHHe THna. He 
nojiHOCTbio o6pa6oTaHHbie AaHHbie nocnejmero nojieBoro ce30Ha CBHAeTejibCTByioT o tom, 
HTO TpOCTHHKOBO-C({)arHOBbie COCHHKH MOiyT BCTpeHaTbCH H Ha myOOKHX TopcJ)ax, a Taxxce 

Moryr xapaKTepH30BaTbCH oneHb 6onbiiiHM BH^OBbiM pa3HOo6pa3HeM — jjo 35 bhjjob Ha 
npo6Hyio njiomajtb, hto nojjTBepxcnaeT 6oraTCTBO BOjjHO-MHHepajibHoro nHTaHHa. 3Hann- 
TejibHyio pojib b cjioxceHHH TpaBaHO-KycTapHHHKOBoro apyca Moiyr nrpaTb Taxxce Cala- 
magrostis canescens , Naumburgia thyrsiflora , Oxycoccus palustris , Carex lasiocarpa h 
flpyrne ocokh (C. chordorhiza, C. dioica , C. pauciflora ), Comarum palustre , Rubus 
chamaemorus , HHoma yBejiHHHBaeTca pojib KycTapHHHKOB — Vaccivium myrtillus h 
V. uliginosum. 

Tan jieca 13. Pinus sylvestris - Carex lasiocarpa - Sphagnum 
fallax + S. angustifolium (acc. 20). Pa3BHBaeTCH b cHJibHO o6BOAHeHHOM SKOTone 

Ha Me30Tp0(|)HbIX T0p(j)ax C BbICOKOH 30JIbH0CTbK) (7.5 %) H CpeflHeH MOIUHOCTbK) (OKOJIO 
50 cm). IloHBbi TOpcj3HHo-rjieeBbie. flpeBOCTOH cocHOBbie c He6ojibiuoH npHMecbio 6epe3bi, 

COMKHyTOCTb 0.5-0.9, OflHOB03paCTHbie H pa3H0B03paCTHbie, C HeGoJIbUIHM a6cOJIK)THbIM 

B03pacTOM cocHbi Qjo 150 jieT). floMHMO Carex lasiocarpa TpaBHHO-KycTapHHHKOBbiH apyc 
o6pa30BaH Taxxce C. acuta , C. nigra , C. rostrata , C. vesicaria , C. canescens , C. chordor¬ 
hiza , Comarum palustre , Naumburgia thyrsiflora , Equisetum fluviatile . Ha KOHKax h 
npncTBOJiOBbix noBbiiueHnax BCTpenaioTCfl jiecHbie h GonoTHbie KycTapHHHKH. 

Tnn Jieca 14. Pinus sylvestris - Calla palustris - Sphagnum 
fallax (acc. 21). 3 tot THn Taxxce pa3BHBaeTcn b chubho oObootchhom 3KOTone. Topcjja 
HecKOjibKO Gojibmero 6oraTCTBa, Me30Tpocj)Hbie h Me3oeBTpoci)Hbie, 30JibHOCTbio Taxxce 
okojio 7 %, ho c 6onee bwcokoh CTeneHbio pa3JioaceHH5i (35 %), co cpeflHen MonmocTbio 
80 cm. EoHHTeT cochm b stoh rpynne SKOTonoB hcckojibko noHHxceH 3a cneT MeHee 
6jiaronpHHTHoro BojjHoro pexcHMa h cocTaBjnieT 3.4—3.7, HanGonee HH30K oh b 6ejio- 
KpblJIbHHKOBblX COCHHKaX. flpeBOCTOH COCHOBbie C IIpHMeCbK) 6epe3bl, COMKHyTOCTb 
0.5—0.8, 0jjH0B03pacTHbie hjih pa3H0B03pacTHbie, ho c He6ojibniHM aOconiOTHbiM B 03 pac- 
tom. B TpaBHHO-KycTapHHHKOBOM apyce Hapnjiy c rocnojiCTByiomHM Calla palustris 
BCTpenaiOTCH JiecHbie h OonoTHbie KycTapHHHKH, Eriophorum vaginatum , Carex canescens , 
C. nigra, HHoma cjuihhhho C. lasiocarpa h Jtpyrne ocokh h BjiaromoOHBbie TpaBbi. 

AHajiH3 SKOTonoB c^araoBbix cochhkob CBH,aeTejibCTByeT o tom, hto jyia hhx xapaK- 
TepHO 6ojibmoe pa3HOo6pa3He SKOTonnnecKHx ycjiOBHH. B tbkhx jtocTaTOHHo xcecTKHx 
ycjiOBHHX cymecTBOBaHHa cpe,noo6pa3yiomaH pojib cocHOBoro apyca noHHxeHa no cpaB- 
HeHHio c 6onee cyxHMH MecTOoSHTaHHHMH, nosTOMy pa3Hoo6pa3He sKOTonnnecKHx 
napaMeTpoB b 6onbmeH CTeneHH CKa3biBaeTCH Ha pa3HOo6pa3HH hhxchhx apycoB. CnejtyeT 
OSCHflaTb, HTO pa3H006pa3He HHXCHHX flpyCOB B 6oJIbUieH CTeneHH MOXCeT ObITb CBH3aHO c 
3KOTOnHHeCKHMH pa3JIHHHHMH, HeM C pa3HbIMH CTajtHflMH flHHaMHKH B npeflejiaX OOTOIX) 
SKOTona. flajibHenmnn aHanH3 B03pacTHbix panoB b paMKax Kaaotoro 3KOTona no3BOjiHT 
nojiTBepjtHTb 3 to nojioaceHHe. 

B 3aKjnoHeHHe otmcthm, hto ochobhmmh SKOTonHHecKHMH npH3HaKaMH, onpejtenaio- 
mHMH pa3H006pa3He paCTHTejIbHOCTH B CC{)araOBbIX COCHHKaX, HBJlfllOTCfl THn, CTeneHb 
pa3Jio)KeHHa, 30JibHOCTb, KHCJiOTHOCTb, MOmHOCTb Topeka (noKa3aTejiH 6oraTCTBa), a Taoce 
BHfl Topeka h CTeneHb yBjiaatHeHHH no uiKajie PaMeHCKoro (noKa3aTejiH BjiaxcHOCTH). 
Pa3HOo6pa3He coo6utecTB c^araoBbix cochhkob b 6ojibmen CTeneHH onpe^ejiHeTcn pa3- 
H006pa3HeM SKOTOnHHeCKHX yCJIOBHH, HeM 3aKOHOMepHOCT5IMH OTHaMHKH COOOmeCTB. 

Hccjie,aoBaHHH BbinojiHeHbi npn nojmep^KKe Pocchhckoix) 4>OHAa ^yHJiaMeHTajibHbix 
HccnejnoBaHHH, nporpaMM «Bnopa3HOo6pa3He» h «YHHBepCHTeTbi Pocchh», IfeHTpa HaH- 
ceHa h MexcjtyHapojiHOH CopocoBCKoil nporpaMMbi b oSjiacTH tohhmx HayK. 
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CaHKT-fleTepSyprcKHH rocyaapcTBeHHbin ymmepcHTeT nojiyneHO 4 XII 1998 


SUMMARY 

Principal components analysis was used to classify ecotopes of swampy pine forests and to 
distinguish ecotopical systems of associations. The first factor determining 25 % of total variation 
is interpreted as soil fertilisation. Peat type, degree of peat decomposition, ash content, pH and 
negatively correlated with these indications peat thickness have the biggest value of loadings on the 
1 st factor. The second factor determining 21 % of total variation is interpreted as soil moisture. 
Moisture degree by Ramenskiji ecological scale and negatively correlated with it peat group have 
the biggest value of loadings on the 2 nd factor. Acidity of illuvial horizon and the horizon laying 
under peat as well as content of physical clay in these horizons exert less influence on the diversity 
of vegetation in swampy ecotopes. Based on the results of principle components analysis and taking 
into consideration dominant and ecologically strike species, structure of communities and quality 
indexes of the stands, 14 ecotopical systems of associations of swampy pine forests and swampy fir 
forest bordering the first one were distinguished. Ecotopes of these forest types are united in 5 groups: 
ecotopes with atmospheric moistening weakly running, ecotopes with presumably atmospheric 
stagnant moistening, ecotopes with atmospheric—ground moistening, ecotopes with running atmos¬ 
pheric—ground moistening, ecotopes with participation in water—mineral nutrition of ground 
pressure waters. 
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BOTAHmECKHU XYPHAJI 


1999, Ns 11 


COOBmEHHH 


yflK 582.26:581.9 (265.51) 


© II. B. MaxapoBa, II. H. CyxaHOBa 

BHflLI POflA THALASSIOSIRA ( BACILLARIOPHYTA) BOCTOHHOrO 
UIEJILOA BEPHHrOBA MOPfl 

I. V. MAKAROVA, I. N. SUKHANOVA. THE SPECIES OF THE GENUS THALASSIOSIRA 
0 BACILLARIOPHYTA ) FOUND IN THE EASTERN SHELF OF BERING SEA 

npHBefleHbi AaHHbie o HaxoxcaeHHH 12 bhaob pcxaa Thalassiosira b npH(5pe)KHbix Boaax o-bob ripHSbuiOBa 
(CLLIA). flaHbi hx KpaTKHe oniicaHHH h wiJiiocTpauHH. 

K/noneBbie cjiOBa: Thalassiosira , EepHHroBO Mope, o-Ba npHSbuiOBa. 

MaTepwajiOM xuia pa6ora nocnyxcHjiH c6opbi cjDHTonjiaHKTOHa, npoBeaeHHbie b npn- 
OpexcHbix 30Hax ocnpoBOB Cb. naBJia h Cb. Teopraa (o-Ba npHObuiOBa, CIIIA), pacno.no- 
xceHHbix Ha BHeuiHeM xpae boctohhoto uiejibcjDa BepHHroBa Mopa. C6opbi npoBejieHbi 
H. H. CyxaHOBOH b no3£HeBeceHHHH (co 2 no 12 hjoha; craHUHH 39, 42, 51) h jicthhh 
(3 h 24 Mona; CTanuHH 70, 109) ce30Hbi 1993 r. (cm. TaOjiHuy). ripn oTOope npo6 MopcKOH 
BOUbI HCn0Jlb30BaJTH 5-JlHTpOBbIH OapOMCTp HHCKCHa. KOHUeHTpaUHIO (}3HTOnJiaHKTOHa 
npoBOUHJiH MeTOuoM MancoH oOpaTHOH cjpHJibTpauHH (CyxaHOBa, 1983) c Hcnojib30BaHHeM 

HaepHbIX Cj)HJIbTpOB, H3rOTOBJICHHbIX B OO^eaHHCHHOM HHCTHTyTe flflepHblX HCCJieUOBaHHii 
(OLLflH, r. fly6na); pa3Mep anen okojio 1 mkm. OnpeuejieHHe bhuob Thalassiosira CL, 
noucneT KjieTOK, H3MepeHH« ochobhmx napaMeTpoB ujia pacneTa OnoMaccbi npoBO^HJin 
riozi MHKpocKonoM Jenalumar npn yBejiHneHHH 360, Hcnojib3ya xaMepw Haxcorra 
(0,05 mjt) h HayMaHa (1.0 mji). JXjik yroHHeHHfl bhuoboh npHHaujiexcHOCTH h bbihbjichhh 

TOHKOH CTpyKTypbl CTBOpOK H MHKpO(J)OTOrpa^)HpOBaHHH 6bUI HCnOJIb30BaH CKaHHpyiOLUHH 
3JieKTpOHHbIH MHKpOCKOn (C3M) flnOHCKOH cjDHpMbi «JEOL» MapKH JSM 35c npn 
HenocpeucTBCHHOM ynacTHH JI. A. KapueBOH h othbcth B. A. KapjiOBa, 3a hto BbipaxaeM 
hm myOoxyio npH3HaTejibHOCTb. 

npnOpexcHbie npnocTpoBHbie boum npeucTaBjinioT co6oh uociaTOHHO o6oco6jieHHbin 
6HOTon, cymecTBOBaHHe KOToporo onpeuejineTca rnupoc})H3HHecKHMH oco6chhocthmh 
inejibc})OBOH unpKyjiHUHH. KocTajibHbiH cjDpoHT oTuenaeT ouHopouHbie no BepTHieajiH boum 
H au rjiyOHHaMH MeHee 50 m ot cTpaTH<j>HunpoBaHHbix bou ocTanbHOH nacTH cpeaHen 
oOjiacTH uiejibcjia. rioac npnOpexcHbix npnocTpoBHbix bo j\ h orpaHHHHBaiomHH hx koc- 
TajibHbiH c] 3 Poht pacnpocTpaHmoTca Ha paccTOHHHe 10 — 12 km ot o-Ba Cb. IlaBJia h 
6—8 km ot o-Ba Cb. TeoprHH (cpaBHHTejibHaa y30CTb nocjieuHero nonca o6ycjiOBjieHa 
KpyTH3HOH ocTpoBHoro uokojih). Hmchho b 3tom OnoTone npeucTaBHTejiH poua Thalassi¬ 
osira nrpaiOT cymecTBeHHyio ponb. 

KoMnjieKc bhuob poua Thalassiosira b npnOpexcHbix Bouax o-bob IIpHObuiOBa Ha 
boctohhom inejibcjDe BepHHroBa Mopa cocTaBjinji uo 60 % o6men hhcjichhocth h 55 % 
oOmeii OnoMaccbi cjDHTonjiaHKTOHa. Hhcjichhoctb kjictok Thalassiosira uocTHrana 
800 Tbic. kji./ji, OnoMacca — 3 Mr/n. 

B HccjieAyeMOM panoHe oOHapyxceHO 12 bhuob poua Thalassiosira , OojibuiHHCTBO H3 
hhx npHHaunexcHT k ceKUHH Tangentales , a 5 — k ceKUHH Thalassiosira. CpeaH hhx b 
3HanHTejibHOM KOJiHHecTBe oOnTaeT HeuaBHO onncaHHbiH bhu T. favosa (MaxapoBa, 
CyxaHOBa, 1998). HaH6ojree MaccoBbiMH Gbijih T. nordenskioldii , T. hyalina , T. gravida , 
T anguste-lineata , T. pacifica , T. conferta. HncjieHHOCTb oxaejibHbix bhuob uocTHrana 
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CTaHUHH oi6opa npo6 y o-bob ripH6biJioBa 


HoMep 

CTaHUHH 

KoOp/lHHaTbl 

1 

1 

XI aTa 

Diy 6 HHa, 

M 

TeMnepa- 
Typa BOflbi, 
“C 

39 

57° 03' 10" 

c. in. 

2 VI 1993 

76 

3.4 


170° 28' 20" 

3 . A- 




42 

57° 07' 59" 

c. in. 

9 VI 1993 

20 

3.4 


170° 19' 06" 

3 . A. 




51 

57° 05' 25" 

c. in. 

12 VI 1993 

42 

3.4 


170° 22' 29" 

3 . n. 




70 

57° 12' 09" 

c. in. 

3 VII1993 

6 

5.6 


170° 07' 08" 

3 . A . 




109 

56° 41' 05" 

c. in. 

24 VII1993 

77 

7.2 


169° 34' 04" 

3 . A . 





^ecHTKOB TbiCHH KJieTOK b JiHTpe: T. nordenskioldii — 64 Tbic., T. pacifica — 48 Tbic., 
T. anguste-lineata — 4800 kji./ji. 

Hnxce npHBO^HTCH KpaTKHe flHarH03bi oOHapyxceHHbix bh^ob. 

Ce k u hb Tangentales Makar. (MaxapoBa, 1971:70). 

1. Thalassiosira aff. angulata (Greg.) Hasle, 1978:93, fig. 4, 41, 70—99; MaicapoBa, 
1988:56, Ta6n. XXVII, 7— 15. — Orthosira angulata Gregory, 1857:498, tab. 10, 
fig. 439. 

KjieTKH COeflHHeHbl flJIHHHbIM TOHKHM T5DKOM, 06pa3yi0T pbIXJIbie UenOHKH. CTBOpKH 
noHTH njiocKHe, 17 mkm b anaM. Apeojibi b TaHreHUHanbHbix H3orHyTbix p^max, 18 b 
10 mkm Ha jiHueBOH nacTH CTBopKH h 24 b 10 mkm Ha 3ani6e. B ueHTpe ctbopkh o^hh 
BbipocT c onopaMH. Ha rpaHHue c 3am6oM — Koxibuo OTneTjiHBbix KpaeBbix BbipocTOB c 
onopaMH, 4 b 10 mkm, cpe^H hhx 6ojiee KpynHbiii ^Byry6biH BbipocT. (Ta6ji. I, 1 ). 

MopCKOH HepHTHHeCKHH H OKeaHHHeCKHH apKTHHeCKO-6opeaJIbHbIH BHfl. 

Han^eH Ha CTaHUHH 51. 

Flo KOJinnecTBy CTpyKTypHbix 3JieMeHTOB Ham MaTepnan cooTBeTCTByeT T. angulata no 
flaHHbiM Hasle (1978 : 95, 99), OTjiHHaeTCH cf)opMOH HapyxcHOH nacTH BbipocTOB c onopaMH. 

2. T. anguste-lineata (A. S.) G. Fryxell et Hasle, 1979:73—75, fig. 22—34; MaKa- 
poBa, 1988:55, Ta6ji. XXV, 10 —73; Ta6ji. XXVI, 1 — 14. — Coscinodiscus anguste-li- 
neatus A. Schmidt, 1878, tab. 52, 34. — Thalassiosira polyhorda (Gran) J0rgensen, 
1899:15. 

KneTKH COeflHHeHbl HeCKOJIbKHMH AOBOJIbHO JXJIHHHbIMH TJDKaMH. CTBOpKH nOHTH 
njiocKHe, 20 — 50 mkm b j^mbm. Apeojibi b TaHreHunajibHbix H3orHyTbix hjih npflMbix 
p*wax, nepexo^Hmnx b JiHHenHbie hjih o6pa3yiomHX nymcn, Ha jinueBOH nacra ctbopkh 
9—10 apeon b 10 mkm, Ha 3ara6e 20 — 24 b 10 mkm. Ejih3 ueHTpa ctbopkh BbipocTbi c 
onopaMH o6pa3yiOT pa3opBaHHoe KOJibuo, cocToamee H3 HecKOJibKHx OT^enbHbix 
rpynn BbipocTOB, hx 4 — 6 Ha CTBopxe. B kbxcaoh rpynne 2 — 4 BbipocTa. KpaeBbie 

BbipOCTbl C onopaMH, 3-4 B 10 MKM, o6pa3yiOT paBHOMepHOe KOJIbUO, B KOTOpOM 

pacnonoxceH AByryObin BbipocT, ero TpySKa KpynHee Tpy6oneK BbipocTOB c onopaMH. 
(Ta6ji. I, 2—4). 

MopcKoil h cojioHOBaTOBOflHbiH, HepHTHHecKHH h OKeaHHHecKHH, apKTHnecKO-6ope- 

aJIbHblH H HOTBJlbHblH BH^. 

HamteH Ha ctbhuhhx 39, 42, 5.1, 70, 109. 
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3. T. eccentrica (Ehr.) Cleve, 1903—1904:216; MaicapoBa, 1988:48, 49, Ta6n. XXI, 
1 — 12 . 

KjieTKH COeAHHeHbl OflHHM TOHKHM TJDKOM B HenpOHHbie uenOHKH. CTBOpKH nJIOCKHe, 
30 mkm b flHaM. Apeojibi b TaHreHUHanbHbix, H3orHyTbix k ueHTpy panax, c TeHneHUHeii 
k o6pa30BaHHio nynKOB, 7 — 10 apeoji b 10 mkm. B ueHTpe ctbopkh ouhh BbipocT c 
onopaMH, OTflejibHbie BbipocTbi HMeioTca no Been jihucboh nacTH ctbopkh. KpaeBbie 
BbipocTbi Ha 3arw6e oneHb MejiKHe, 2—3 b 10 mkm, Ha rpaHHue c 3arn6oM ctbopkh kojibuo 
UJHnOB, 3 - 5 B 10 MKM, epeflH HHX OflHH AByiy6biH BbipOCT. (Ta6ji. I, 5 — 8). 

MopCKOH, 3BpHTepMHbIH, SBpHraJIHHHblH, HepHTHHeCKHH, UIHpOKOSopeaJIbHO-TpOnH- 
HeCKO-HOTaJIbHblH flpeBHHH BHJJ. 

HaiifleH Ha cTaHUHH 42. 

4. T. favosa Makar, in MaKapoBa, CyxaHOBa, 1998:102, 104, Ta6ji. I, 1 — 8. 

KneTKH coejjHHeHbi ouhhm kopotkhm thxcom b uenoHKH H3 8 h 6ojiee kjictok. Ctbopkh 

noHTH njiocKHe, 12 — 18 m$m BunaM. Apeojibi b TaHreHunaJibHbix pauax, 15—18 b 10 mkm. 
B ueHTpe ctbopkh ouhh OHeHb ManeHbKHH BbipocT c onopaMH. KpaeBbie BbipocTbi MejiKHe, 
6 b 10 mkm, cpeuH hhx ouhh nByry6biH BbipocT. (Ta6ji. II, 1 — 4). 

MopCKOH, BepOHTHO, XOJIOUHOBOUHblH BHU. 

HaflueH Ha CTaHunax 42, 51. 

5. T. aff. leptopus (Grun.) Hasle et Fryxell, 1977a: 20—22, tab. 1—4. — Coscinodis- 
cus lineatus Ehrenberg, 1838:129. 

Ctbopkh njiocKHe, 15 mkm b nHaM. Apeojibi b jiHHeHHbix panax, 12 b 10 mkm Ha 
jihucboh nacTH ctbopkh h 20 b 10 mkm Ha 3ara6e. Ha rpaHHue c 3arn6oM kojibuo KpynHbix 
LiiHnoB (3aMKHyTbix BbipocTOB, no: Hasle, Fryxell, 1977a: 21), 4 b 10 mkm, cpejjH hhx 
ouhh AByiy6biH BbipocT. KpaeBbie BbipocTbi c onopaMH MejiKHe, HepaBHOMepHO pacnojio- 
xeHHbie, 10 b 10 mkm. (Ta6ji. II, 7, 8). 

MopCKOH, OKeaHHHeCKHH H HepHTHHeCKHH, SopeaJIbHO-TpOnHHeCKO-HOTaJIbHblH UpeB- 
HHH BH£. 

HafineH Ha CTaHUHH 70. 

Ham BHfl OTJiHHaeTCH ot onwcaHHH G. Hasle, G. Fryxell (1977a) MeHbiiiHM awaMeTpoM ctbopkh h 66jibuiHM 
hhcjiom apeoji Ha jihucboh Macro ctbopkh h 3ara6e, a Taxace HajiHMueM oMeHb ManeHbKHX Tpy6oneK y BbipocTOB 
c onopaMH. 

6. T. oestrupii var. venrikae Fryxell et Hasle, 1980:810, fig. 11—19; Rivera, 
1981:103, 104; Hallegraeff, 1984:504, fig. 18 a—f. 

KjieTKH coeuHHeHbi 4 TaacaMH b KopoTKHe uenoHKH. Ctbopkh njiocKHe, 6.0 — 7.5 mkm 
b unaM. Apeojibi b TaHreHunaJibHbix, noHTH npaMbix pajjax, 9 apeoji b 10 mkm. B ueHTpe 
ctbopkh ouhh BbipocT c onopaMH, 6jih3 KOTOporo HaxonHTca aByry6biH BbipOCT. Ilo Kpaio 

CTBOpKH KOJIbUO pe£KO pacnOJIOXCeHHbIX BbipocTOB C onopaMH, 2 - 3 B 10 MKM, ohh 

pasnejieHbi 3—7 apeonaMH. (Ta6n. II, 5, 6). 

MopcKaa, 3BpHTepMHaa, HepHranecKaa, ninpOKO pacnpocrpaHeHHaa pa3HOBHUHOCTb. 
Han6ojiee nacTO OTMenaeTca juia KOHTHHeHTanbHbix mejib(})OB, H3penKa y 6eperoB, 
oco6eHHO b TponHHecKHx h cy6TponHHecKHx Bouax. 

HafiueHa Ha CTaHUHH 109. 

7. T. pacifica Gran et Angst, 1931:437, fig. 12; MaxapoBa, 1976:608, Ta6n. II, 1 — 8 , 
III, 1—6; MaxapoBa, 1988:57, 58, Ta 6 ji. XXVIII, 1—9. — T. pulchella Takano, 1963 :5, 
fig. 1 a, b, tab. I, 11a, b. 

KjieTKH COeUHHeHbl OflHHM TOHKHM T5DKOM, £JIHHa KOTOpOTO nOHTH paBHa BbICOTe 
KjieTKH, o6pa3yiOT unHHHbie m6KHe uenoHKH. Ctbopkh nnocKHe hjih cnenca BorHyTbie b 
ueHTpe, 13—42 mkm b uhbm. Apeojibi b CTporo jiHHeHHbix hjih TaHreHUHanbHbix panax, 
HHorua c TeHueHunen k paunajibHocTH, 9—10 b 10 mkm. B ueHTpe ctbopkh ojjhh BbipocT 
c onopaMH. KpaeBbie BbipocTbi o6pa3yiOT neTKoe paBHOMepHoe kojibuo, 5- — 6 BbipocTOB b 
10 mkm, cpeuH hhx ojjhh jjByrySbiH BbipocT. no xpaio 3ara6a pe6pa, 12 b 10 mkm. 
(Ta6ji. Ill, 1—4). 


BoTaHHHecKHH acypHan, Ns 11, 1999 r. 
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Mopckoh, HepHTHHecKHH, niHpoxo6opeanbHbiii h HOTajibHbiH bha, npeo6naAaeT B 
6opeajibHbix BOAax Tnxoro oxeaHa. 

HaiiAeH Ha CTaHunxx 39, 42, 51, 70, 109. 

Cexunx Thalassiosira 

8. T. hyalina (Grun.) Gran, 1897:4, tab. 1, 17, 18; MaxapoBa, 1988:73, Ta6n. XLV, 
1 — 10. — Coscinodiscus hyalinus Grunow in Cleve, Grunow, 1880:113, tab. 7, 128. 

KjieTXH COeflHHeHbl TOACTblM THXCOM, pa3BCTBJICHHbIM y nOBepXHOCTH UeHTpaJlbHOH 
nacTH CTBopxH Ha Hecxojibxo tohxhx (AaHHbie C3M), b HeOojibmne uenonxH. Ctbopxh 
non™ rmocxHe, 18—33 mxm b AHaM. Apeojibi b paAHaAbHbix pAAax, 20 — 24 b 10 mxm. B 
ueHTpe ctbopxh nynox H3 BbipocTOB c onopaMH. KpaeBbie BbipocTbi c onopaMH paBHo- 
MepHO h nacTO pacnoAOXteHHbie, 8 — 10 b 10 mxm, cpeAH hhx oahh AByryObiH BbipocT. 
(Ta6ji. Ill, 5—9). 

Mopcxofi, oxeaHHnecxHH h HepHTHHecxHii, apxTHHecxo-OopeajibHbiH bha. 

HaiiAeH Ha CTaHunax 39, 42, 51, 70. 

9. T. conferta Hasle in Hasle, Fryxell, 1977b: 239—244, fig. 1—23. 

KjieTXH oObIHHO OAHHOHHbie, C 2—4 AJIHHHbIMH rpyObIMH HHTHMH, BbIXOAHlUHMH H3 
BbipocTOB c onopaMH. Ctbopxh CAerxa Bbinyxjibie c BoniyTbiM uchtpom, 5 —13 mxm b 
AHaM. Apeonbi b paAHanbHbix pHAax, c tchachuhch x o6pa30BaHHio nynxoB, 24 — 28 b 
10 mxm. B ueHTpe ctbopxh oahh BbipocT c onopaMH. KpaeBbie BbipocTbi c onopaMH peAxo 
pacnonoxceHHbie, cpeAH hhx Asa BbipocTa, HanOonee xpynHbix, c6AHXteHbi, MexcAy hhmh 
HaxoAHTca oneHb ManeHbXHii AByiySbiii BbipocT. (Ta6n. IV, 1 —7). 

MopCXOH H COAOHOBaTOBOAHblH, 6opeaAbHO-TpOnHHeCXHH H HOTajibHbiH BHA. 

HaiiAeH Ha cTaHUHH 109 b CAoe 0—20 m. Ero HHCAeHHOCTb 6buia paBHa npn6AH3H- 
TenbHO 150 Tbic. xa./a, hto cocTaBAHAo 33.5 % ot o6meii hhcachhocth (|)HTonAaHXTOHa. 
BhA pa3BHBaJ!CX B yCAOBHHX HH3XOrO COAepXCaHHfl HHTpaTOB (oxoao 2 Mx/jl) H HeBbICOXOrO 
COAepXCaHHH XpeMHHH (OXOJIO 6.6 MX/a), npn yBCAHHHBaiOmeMCfl COAepXCaHHH aMMOHHfl. 

10. T. gravida Cleve, 1896:12, tab. 2, 14—16; MaxapoBa, 1988:70, 71, Ta6A. XLI, 
1 — 11. — T. tcherniae Manguin, 1960:244, tab. 3, 28—31. 

KneTxn coeAHHeHbi toactmm thxcom, pa3BeTBAeHHbiM y nOBepXHOCTH ueHTpaAbHOH 
nacTH CTBopxH Ha HecxoAbxo tohxhx. Ctbopxh CAerxa BbinyxAbie c He6oAbmoH Boniy- 
TOCTbio b ueHTpe, 17 mxm b AHaM. ApeoAbi b paAHaAbHbix pHAax, y xpynHbix CTBopox c 
TeHAeHuneH x o6pa30BaHHio HeoTneTAHBbix nynxoB, 16 apeon b 10 mxm. B ueHTpe 
CTBOpXH HeCXOAbXO HAH MHOIX) BblpOCTOB C OnopaMH. Ha AHUeBOH HaCTH CTBOpXH HMeiOTCX 
BblpOCTbl C onopaMH, paCnOAOXCeHHbie HenpaBHAbHbIMH XOAbUaMH. no xpaio CTBOpXH 
BbipocTbi c onopaMH pacnoAoxceHbi b inaxMaTHOM nopxAxe, 5— 6 BbipocTOB b 10 mxm, 
cpeAH hhx oahh xpynHbiii AByrySbiH BbipocT. (Ta6n. IV, 8). 

Mopcxon, oxeaHHnecxHH h HepHTHHecxHii 6HnoAapHbiii bha. 

HaiiAeH Ha ctahuhhx 39, 42, 51, 70, 109. 

11. T. nordenskioeldii Cleve, 1873:7, tab. I, 1; MaxapoBa, 1988:69, 70, Ta6n. XL, 
1—14. 

KneTXH 8-yroAbHbie, coeAHHeHbi tohxhm taxcom, aahha xoToporo nacTO MeHbine 
BbicoTbi xneTXH, o6pa3yiOT xopoTxne hah AAHHHbie ni6xHe uenoHXH. Ctbopxh BbinyxAbie 
c yrAy6AeHHeM b ueHTpe, 14—20 mxm b AHaM. ApeoAbi b paAHaAbHbix pxAax, 18—20 b 
10 mxm. B ueHTpe ctbopxh oahh xpynHbiii BbipocT c onopaMH. KpaeBbie BbipocTbi c 
onopaMH xpynHbie, paBHOMepHO pacnonoxceHHbie Ha rpaHHue c bmcoxhm 3ara6oM, 3 — 4 
B 10 MXM, cpeAH HHX oahh xpynHbiii AByry6biii BbipOCT. (Ta6A. V, 1 — 3). 

Mopcxoii, oxeaHHnecxHH h HepHTHHecxHii, apxTHHecxo-SopeanbHbiii bha. 

HaiiAeH Ha CTaHunxx 39, 42, 51, 70, 109. 

12. Thalassiosira sp. 

Ctbopxh nnocxne, 10—15 mxm b AHaM. Apeonbi b hctxhx paAHaAbHbix pxAax, 16—20 
B 10 MXM. B ueHTpe CTBOpXH OHeHb ManeHbXHH BbipOCT C onopaMH, OTAeAbHbie eAHHHHHbie 
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BbipocTbi HMeiOTCH Ha jiHueBOH hbcth cTBOpKH. KpaeBbie BbipocTbi c onopaMH C OHeHb 
MajieHbKoii HapyxHOH TpySKOH, 8 b 10 mkm, cpextH hhx o^hh MajicmMeTHbiH flByry6biH 
BbipocT. XapaKTepHbiM npH3HaKOM 3Toro BH^a BBJiaeTCH HajiHHHe 3 conyTCTByiomHX nop 
CTBOpOHHbIX BbipOCTOB H 4 nop y KpaeBbIX BbipOCTOB. (Ta6ji. V, 4 — 8). 

MopCKOH, BepOHTHO, HepHTHHCCKHH BHfl. 

HaiiAeH Ha CTaHUHH 42. 

Pa6oTa BbinojiHeHa npn cj3HHaHC0B0H noiwepxcKe PoccHHCKoro cf)OHfla (J)yHAaMeHTanb- 
Hbix HCCJieAOBaHHH (npoeKTbi Ns 96-04-50812 h 95-05-14241). 
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EoTaHHHecKHH HHCTHTyr hm. B. JI. KoMapOBa PAH nojiyneHO 25 VI 1998 

CaHKT-neTep6ypr 

HHCTHTyr oKeaHOJioniH hm. fl. IT UlHpmoBa PAH 
MocKBa 


SUMMARY 

The records of 12 species of the genus Thalassiosira ( Bacillariophyta ) found in the littorals of 
Pribylov’s islands are given. The species are briefly described and illustrated. 


YUK 582.29 : 581.9 (470.45) 


Eot. xypH., 1999 r., t. 84, Ns 11 


© A. M. BeaeHeeB 

JIHIIIAHHHKH CAPEIITBI (BOJirOITAflCKAH OEJIACTB) 

A. M. VEDENEEV. THE LICHENES OF SAREPTA (VOLGOGRAG REGION) 


npHBeaeHbi noapodHbiH hctophhcckhh o63op H3yneHHJi jimuaHHHKOB h coBpeMeHHbie aaHHbie o cocTaBe 
jiHxeHOcJjjiopbi ObiBiueH hcmcukoh kojiohhh Capermi, HaxojiHBineHcs Ha TeppHTopHH coBpeMeHHoro Bojirorpana. 
J0[aHbi KpaTKaa aKOJioro-reorpa^HHecKaa xapaKTepncTHKa pernoHa, CHCTeMaTHHecKHH h aKOjionmecKHH aHajiH3bi 
({jjiopbi jiHUiaHHHKOB CapenTbi. yka3aHbi npHHHHbi npe/mojiaraeMoro HCHe3HOBeHHH HexoTopbix bhjiob. FIpHBejieH 
OIHCOK JiHUiaHHHKOB H3 86 BHflOB, npHHajUIOKaiJUHX 40 pOaaM H3 17 CeMeHCTB. 

KjuoneBbie cjiOBa: jiHxeHOcJmopa, CapenTa. 

Caperrra, 1 6biBmaH HeMeuxaa kojiohhh, ocHOBaHHaa b 1765 r., HBJiaeTca ojihhm H3 
HanSojiee HHTepecHbix MecT Ha TeppHTopHH BojirorpaacKon o6ji. Ha npHMepe npHpojtHO- 
ro KOMnneKca CapenTbi Mbi HMeeM yHHKajibHbin cjiynaH jteTajibHO H3yHeHHoro peniOHa, 
n03B0JIBK>mHH OlteHHTb HCTOpHHeCKyiO AHHaMHKy pa3BHTHB cf)Jiopbi Ha npoTBxceHHH 6onee 
neM CTa neT. 

Kojiohhh CapenTa pacnonaranacb Ha CTenHOH penxe Capne, 6 jih 3 MecTa ee BnajjeHHH 
b Bojiry, npHMepHO Ha 48°3 1' c. m. h 44°33' b. jx . Pejibec{) panoHa BOJiHHCTO-paBHHHHbin. 
K K)ro-3anaay ot kojiohhh Ha 150 m nojtHHMaiOTCH OTporn EpreHHHCKon B03BbiineHH0CTH. 
KiiHMaT, KaK h Ha ochobhoh nacTH BonrorpaacKon o6ji., KOHTHHeHTajibHbiH, 3acyinjiHBbiH, 
C HeyCTOHHHBbIM peXCHMOM yBJiaXCHeHHH H CHJTbHblMH BeTpaMH. B CJIOXeHHH EpreHeii 
npHHHMaiOT ynacTne rjiHHbi naneoreHa, KBapueBbie necKH HeoreHa, mHHbi h cyrjiHHKH 
neTBepTHHHoro nepnojta. rioHBbi KauiTaHOBbie h CBeTJiOKaurraHOBbie. OcoSchhocth non- 
BeHHO-KJIHMaTHHeCKHX yCJIOBHH OnpefleJIHIOT CBOeo6pa3HbIH COCTaB paCTHTejlbHOCTH H 
cfwiopbi CapenTbi. 3oHajibHbiH Tnn paCTHTejlbHOCTH — KOBbuibHO-6ejionojibiHHbie cTenn 
Ha noHBax THacejioro MexaHnnecKoro cocTaBa. B HacTonmee BpeMH 30HajibHbie, ecTecT- 
BeHHbie 6noueH03bi 3aMemeHbi no 6ojibineH nacTH KyjibTypHbiMn; ecTecTBeHHbie pacra- 
TenbHbie coo6mecTBa coxpaHHJincb nnuib MecTaMH, b ochobhom Ha EpreHax. Ha KauiTa- 
HOBbix noHBax cf)opMHpyK)TCH cyxocTenHbie cooOmecTBa H3 jtepHOBHHHbix y3KOJincTHbix 
3JiaKOB 3acyxoycTOHHHBoro Tnna, pa3HOTpaBbe 3aHHMaeT nojtHHHeHHoe nojioxceHHe, xa- 
paKTepHO 6ojibinoe KOJinnecTBO scfjeMepop h scjjeMepoHjtOB. Ha 3aconeHHbix ynacTKax 


1 Uoa CapenTOH b AaHHOH CTaTbe Mbi noHHMacM TeppHTopnio, pacnojioxceHHyK) b KpacHoapMencKOM p-He 
r. Bojirorpana h cooTBeTCTByiomyK) HCTopnnecKHM bjimhhhctpbthbh bi m rpaHHuaM kojiohhh, c jroOaBJieHHeM 
OKpecTHocTefi c. HBaHOBKH h cocejiHHx ynacTKOB EpreHefi, pacnojioxceHHbix Ha TeppHTopHH coBpeMeHHoro 
KnpoBCKoro p-Ha ropojia. 
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pa3BHBaiOTC5I nOJTbIHHO-COJlHHKOBO-3JiaKOBbie COo6meCTBa. flpeBeCHO-KyCTapHHKOBaB paCTH- 
Te^bHocTb Ha TeppHTopHH CapenTbi HMeeT He3HaHHTejibHoe pacnpocTpaHeHHe. Komiuickc- 
HOCTb pacTHTejibHoro noicpOBa o6ycjioBJiHBaiOT riBTHa CTenHbix cojiohuob, hto oco 6 chho 
xopoiuo BbipaxeHo Ha EpreHHx. CopHaa pacTHTejibHocTb oTMenaeTca Ha 3aneacHbix ynacTKax 
h 6 jih 3 Aopor CQhmo, Kejuiep, 1907; Kejuiep, 1936; JleBHHa, 1953; Auiac..., 1993). 

JlHinaHHHKH, npoH3pacTaiomHe Ha TeppHTopHH CapenTbi, H3yneHbi 3HanHTejibHO xyace 
cocynncTbix pacTeHHH. 3^ecb HHKorjja He npoBOAHJiHCb cncTeMaTHnecKHe HCCJieAOBaHHa 
3toh rpynnbi opraHH3MOB. HecMOTpa Ha sto, k HacToameMy BpeMeHH HaKonneH AOCTa- 
tohho oGuiHpHbiH (JiaKTHHecKHH MaTepHaji. 

CaMbie nepBbie AaHHbie o jiHxeHO(|)jiope CapenTbi CBB3aHbi c paOoTaMH A. K. EeKKepa 
(Becker, 1858, 1866), b KOTopbix oh yKa3an bham Lichen esculentus Pall. ( = Aspicilia 
esculenta 2 ), Parmelia scruposa (Schreb.) Hepp ( = Diploschistes scruposus ), P. conspersa 
(Ehrh. ex Ach.) Ach. ( = Xanthoparmelia conspersa) — noA sthm HMeHeM b rep6a- 
pnn xpaHHJica o6pa3eu Cladonia foliacea (Huds.) Willd. var. convoluta (Lam.) Vain. 
( = C. convoluta) (EjieHKHH, 1911). IlpHMepHo Toma ace L. Rabenhorst (1859) onncan 
no MaTepnanaM Bemca hobmh bha Chlorangium affine Rabenh. Cxopee Bcero, non 3 Thm 
H a3BaHneM npnBeneHbi HenpaBHJibHo onpeneneHHbie o6pa3Ubi Aspicilia fruticulosa. 
W. Nylander (1881) b o6pa3uax, npncjiaHHbix eMy ajib nccjieAOBaHHa H3 CapenTbi, 
o6Hapy>KHJi Lecanora fruticulosa Eversm. ( = Aspicilia fruticulosa). E. Vainio (1894) no 
c6opaM EeKKepa npnBen ahb CapenTbi Cladonia foliaceae var. convoluta ( = C. convoluta) 
h C. pyxidata var. neglecta (Florke) A. Massal. (o6pa3Ubi nocjieAHen T. Opn3 h 
A. A. EjieHKHH OTHecjin BnocjiencTBHH k C. pyxidata var. pocillum (Ach.) Flot. ( = C. po- 
cillum) (EjieHKHH, 1911)). 

A. A. EjieHKHH (1901a, 6, b, 1904, 1905, 1906, 1907, 1911, 1922) jyia Jieca 
HanypHHKH h cTenen 6 jih 3 CapenTbi no c6opaM EeKKepa, H. H. ripoxopoBa h E. A. Keji- 
jiepa npHBOAHJi cjienyiomHe JlHinaHHHKH: Acarospora fuscata var. rufescens , A. alpino- 
desertorum f. fruticulosa (Eversm.) Kremplh. ( = A. fruticulosa ), A. calcarea (L.) Mudd. 
var. hoffmannii (Ach.) Stein in Cohn ( = A. contorta), Biatora symmicta (Ach.) Elenk. 
( = Lecanora symmicta ), Cladonia fimbriata, C. fimbriata var. cornutoradiata Vain. f. 
subulata ( = C. subulata ), C. foliacea var. convoluta ( = C. convoluta ), C. pyxidata var. 
pocillum ( = C. pocillum ), Lecania koerberiana J. Lahm., Lecanora allophana Nyl., 
L. dispersa , L. frustulosa , L. sordida (Pers.) Th. Fr. var. glaucoma (Hoffm.) Th. Fr. 
( = L. rupicola ), L. sordida var. bicincta (Ramond) Th. Fr. ( = L. bicincta ), Lecidea plana 
(J. Lahm. in Korb.) Nyl., Parmelia acetabulum (Neck.) Duby ( = Melanelia acetabulum ), 
P. aspidota (Ach.) Poetsch in Poetsch et Scheid. ( = Melanelia exasperata ), P. mollius- 
cula Ach. var. vagans Nyl. ( = Xanthoparmelia camtschadalis), P. prolixa (Ach.) Carroll 
( = Neofuscelia pulla ), P. ryssolea (Ach.) Nyl. ( = Neofuscelia ryssolea ), P. sulcata , 
P. tiliacea (Hoffm.) Ach. ( = Parmelina tiliacea ), P. vagans Nyl. (o6pa3Ubi, npHBeneHHbie 
ajib ioro-BOCTOKa eBponencKon nacTH Pocchh, CKopee Bcero, cnenyeT OTHocnTb k 
Xanthoparmelia camtschadalis ), Physcia grisea (Lam.) Elenk. var. leucoleiptes f. media 
(no MHeHHio B. T. KyjiaKOBa, aBJiaeTca TaKcoHOMHnecKHM chhohhmom Physconia ente- 
roxantha ), Placodium cerinum (Ehrh.) Vain. ( = Caloplaca holocarpa ), P. gilvum Vain. 
(= Caloplaca cerina), Ramalina fraxinea , R. pollinaria , R. polymorpha , Rhizocarpon 
geographicum , Sarcogine pruinosa auct. f. intermedia Korb. ( = Sarcogine regularis), 
Squamaria muralis (Schreb.) Elenk. var. saxicola Elenk. ( = Lecanora muralis ), S. myr- 
rhina (Ach.) Elenk. ( = Lobothallia radiosa ), Thalloedema kelleri Elenk. ( = Toninia 
massata) (KaK hobwh ajib HayKH bha), Urceolaria scruposa (Schreb.) Ach. var. terrestris 
Pers. ( = Diploschistes scruposus var. terrestris ), Xanthoria parietina , X. polycarpa 
(Hoffm.) Th. Fr. ex. Rieber var. lychnea (Ach.) Vain. ( = X. candelaria). 

OcHOBHaa Macca c6opoB, onpeAejieHHbix EjieHKHHbiM, b HacToamee BpeMB xpaHHTca 
b repSapHH EoTaHHHecKoro HHCTHTyra hm. B. JI. KoMapoBa (EHH) PAH b CaHKT-IIeTep- 
6ypre. 


2 3HaK (=) nepeji TaxcoHOM He hocht aScojuoTHoro HOMeHmiaTypHoro xapaicrepa, a 03HanaeT chhohhm, no# 
KOTopbiM jiaHHbiH TaxcoH yxa3aH b o6meM cnncKe jinmaHHHKOB. 
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K. C. MepeaaeoBCKHH (1911) no c6opaM Kejuiepa H3 CapenTbi h oKpecTHocTen 
UapHUMHa yKa3an Aspicilia hispida Mer. 

M. n. Tomhh (1923, 1925, 1926) no MaTepnajiaM, co6paHHbiM KejuiepOM b oxpecT- 
hocthx r. KpacHoapMencKa (CapenTa), onncan HOByio (JiopMy Rinodina nimbosa (Fr.) Th. 
Fr. f. sareptana Tomin ( = Phaeorrhiza sareptana) h HOBbie poA h bha Kelleria polyspora 
Tomin ( = Thelocarpon imperceptum ), a Taxace npnBeji Ana CapenTbi (KpacHoapMencK, 
HBaHOBKa) cnncoK H3 20 bhaob JiHinaHHHKOB. H3 hhx BnepBbie Ana AaHHoro pernoHa 
yxa3aHbi 8 TaKCOHOB: Candelariella cerinella (Florke) Elenk. var unilocularis Elenk. 
( = C. aurella ), Thalloedema candidum (Weber) A. Massal. ( = Toninia Candida ), T. co- 
eruleonigricans (Lightf.) Poetsch ( = Fuscopannaria praetermissa ), Psora lurida (Ach.) 
DC. ( = Lecidea lurida ), Cladonia pyxidata var. neglecta f. sterilis ( = Cladonia 
pyxidata ), Biatorella fossarum (Dufour ex. Fr.) Th. Fr., Dermatocarpon hepaticum (Ach.) 
Th. Fr. ( = Catapyrenium squamulosum ), Bacidia muscorum (Sw.) Arnold ( = B. bagli - 
ettoana ). B HacToamee BpeMa nacTb o6pa3uoB xpaHHTca b TnnoBOM h cncTeMaTHnecxoM 
repSapHH EHH. 

B. II. CaBHH (1924) no cGopaM Kejuiepa 1903 h 1915 rr. yxa3an AJia CapenTbi 

Comicularia speppae Savicz ( = Cetraria steppae). 

Kejuiep (ZIhmo, Kejuiep, 1907; Kejuiep, 1926, 1936, 1940; Keller, 1927) npHBeji Ana 
CapenTbi h Ana THnHaxoBO-GejionojibiHHO-poMaiHHHKOBOH nojiynycTbmn n nepHonoJibiH- 
Hbix KopKOBO-CTOJiGnaTbix cojiohuob Ha cKJioHax n BbicoTax EpreHen paA bhaob h cfjopM 
jiHinaHHHKOB, b tom HHCjie BnepBbie Ana panoHa: Endocarpon pusillum , Cladonia foliacea, 
Acarospora schleicheri , Cetraria aculeata (Schreb.) Fr. (oihhGohho onpeaeneHHbie 
o6pa3Ubi C. steppae ), Aspicilia alpino-desertorum f. fragilis (o6pa3Ubi xoTopoii 6biJiH 
onpe^ejieHbi MepeacxoBCKHM xa k A. hispida ), Psora decipiens , Dermatocarpon pusillum 
Hedw., a Taxace Collema sp. n Endopyrenium sp., He HAeHTHcjpHUHpoBaHHbie no BHAa. 

J. Poelt h U. Kruger (1970) yxa3ann ana CapenTbi Squamarina lentigera. 

TaxHM o6pa30M, b oGmen cjioxchocth paHee Ana CapenTbi h ee oxpecTHOCTeH 
npHBOflHJIOCb 59 BHAOB H BHyTpHBHAOBbIX TaXCOHOB JIHUiaHHHXOB (B paMXaX COBpeMeHHOH 
HOMeHXjiaTypbi). 

CoBpeMeHHbie HecneAOBaHHa Ha TeppHTopun GbiBineii xojiohhh CapenTbi npoBOAmiH 
b 4 TOHxax, yjaaneHHbix Apyr ot Apyra Gonee neM Ha 10 km b HanpaBjieHHH ot ceBepo-3a- 
najjHbix rpaHHU xojiohhh k ioro-BOCTOHHbiM. ripn 3 tom 3 H3 hhx pacnojiarajiHCb Ha 
OTKpbiTbix CTenHbix ynacTxax EpreHHHCKHx B03BbiineHH0CTeH, a 4-a — b GaiipaHHOM Jiecy 
Ha TeppHTOpHH HanypHHKOBCKOH 6ajixH. 3 to mccto 6buio Bbi6paHO noTOMy, hto Jiec Ana 
3Toro peraoHa aBjiaeTca neTxo BbipaaceHHbiM HHTpa30HajibHbiM sneMeHTOM pacTHTejibHoc- 
th c uejibiM pajjoM 3KOJiorHHecxHX ocoGeHHoereH. K TOMy ace OTCiOAa Ana CapenTbi 
yxa3biBajiHCb HexoTopbie bham JiHinaHHHKOB. CGopbi BejiH MapuipyTHbiM mctoaom, co Bcex 
THnoB cy6cTpaTa. KpoMe Toro, 3axjiaAbiBajiH h onncbiBajiH nnomaAKH Ana uejieii 3xono- 
THHeCKOrO MOHHTOpHHra. 

B xoAe HCCJieAOBaHHH Gbino co6paHo 6ojiee 500 o6pa3uoB. B pe3yjibTaTe o6pa6oTKH 
co6paHHoro MaTepnana BbiaaneHO 54 BHAa h BHyTpHBHAOBbix TaxcoHa AHinaHHHKOB H3 
27 poaob h 13 ceMeiiCTB. H3 hhx BnepBbie Ana BonrorpaACxon oGn. yxa3biBaeTca 22 BHAa 
(ohh OTMeneHbi b cnncxe 3 bc3aohkoh). KpoMe 3Toro, HenocpeACTBeHHo Ana peraoHa 
CapenTbi BnepBbie yxa3biBaeTca 6 bhaob (oTMeneHbi b cnncxe 3HaxoM «+»). 

flajiee npHBOAHM aHHOTHpoBaHHbiH cnncox JiHinaHHHKOB CapenTbi. Bham b cnncxe 
pacnoJioaceHbi no ancfiaBHTy. 

Acarospora fuscata (Schrad.) Th. Fr. var. rufescens (Ach.) Th. Fr. Ha necnaHHxe h 
rpaHHTHbix BajiyHax (EneHKHH, 1911). 

A. schleicheri (Ach.) A. Massal. Ha CBeTjioxaiuTaHOBbix conoHueBaTbix noHBax, Ha 
CTOJiGnaTbix conoHuax (Ahmo, Kennep, 1907; Tomhh, 1925, 1926; Kejuiep, 1926, 1936, 
1940; Keller, 1927). 

Aspicilia contorta (Hoffm.) Krempelh. Ha H3BecTHaxoBbix nopoAax h Ha necnaHHxe 
(EjieHKHH, 1907). 

*A. desertorum (Krempelh.) Mereschk. Ha He6ojibniHX CHjinxaTHbix xaMHax. 
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A. esculenta (Pall.) Flag. Ha tjihhhctoh cojiOHueBaTOH noHBe (Becker, 1858; Tomhh, 

1925, 1926; Kejuiep, 1926). 

A. fruticulosa (Eversm.) Flag. Ha noHBe, Ha KopKOBo-CTOJiSnaTbix cojiOHuax (Raben- 
horst, 1859; Nylander, 1881; Ejichkhh, 19016, b, 1907; JIhmo, Kejuiep, 1907; Kejuiep, 

1926, 1940; Tomhh, 1925, 1926; Keller, 1927). 

A. hispida Mereschk. Ha KopKOBO-CTOJiGnaTbix cojiOHuax (Hhmo, Kejuiep, 1907; 
MepexcKOBCKHH, 1911; Kejtriep, 1926, 1940; Tomhh, 1925, 1926; Keller, 1927). 

Bacidia bagliettoana (A. Massal. et De Not. In A. Massal.) Jatta. Ha noHBe (Tomhh, 
1925, 1926). 

Biatorella fossarum (Dufour ex Fr.) Th. Fr. Ha H3BecTKOBOH noHBe, Mxax, pacTymnx 
Ha H3BecTKOBbix xaMHflx (Tomhh, 1925, 1926). 

Caloplaca cerina (Ehrh. ex Hedw.) Th. Fr. Ha pHTH^oMe JiHCTBeHHbix nopoa, Ha 
pacTHTejibHbix ocTaTKax, Mxax h cjioeBHmax jraiuaHHHKOB (EjieHKHH, 1907). 

*C. citrina (Hoffm.) Th. Fr. Ha H3BecTbco,aep}KamHX KaMeuiKax, 3KCKpeMeHTax 

TpaBOHAHbIX XCHBOTHblX. 

*C. decipiens (Arnold) Blomb. et Forssell. Ha 6eTOHe. 

C. holocarpa (Hoffm. ex Ach.) A. E. Wade. Ha pacTHTejibHbix ocTaTKax, pumaoMe 
JIHCTBeHHbIX nOpOfl, Mxax H CjioeBHmax JIHUiaHHHKOB (EjieHKHH, 1907). 

+C. lactea (A. Massal.) Zahlbr. Ha mn^epe h HBBecTbcojiepacamHx KaMeuiKax, 

*C. paulsenii (Vain.) Zahlbr. Ha H 3 BecTbco,aep}KamHx KaMHBX. 

*C. tiroliensis Zahlbr. Ha o6HaxceHHOH MepTBOH apeBecHHe. 

Candelariella aurella (Hoffm.) Zahlbr. Ha pacTHTejibHbix ocTaTKax, o6HaaceHHOH 
apeBecHHe, 3acojieHHOH cytjihhhctoh noHBe, Mxax, mn(|)epe h H3BecTbco,aep)KamHx 
xaMHBx (Tomhh, 1925, 1926). 

Catapyrenium sguamulosum (Ach.) Breuss in Poelt et H. Mayrh. Ha h3bcctkoboh 
noHBe (Tomhh, 1925, 1926; Kejuiep, 1936). 

Cetraria aculeata (Schreb.) Fr. Ha necnaHOH noHBe (Ahmo, Kejuiep, 1907; Tomhh, 
1925, 1926; Kejuiep, 1926). 

C. steppae (Savicz) Karnefelt. Ha necnawoH noHBe (CaBHH, 1924; Kejuiep, 1936, 1940; 
Keller, 1927). 

+Cladonia chlorophaea (Florke ex Sommerf.) Spreng. Ha necnaHOH noHBe. 

C. convoluta (Lam.) Anders. Ha rjiHHHCTO-necHaHOH h necnaHOH H3BecTKOBOH 
noHBe (Hjhmo, Kejuiep, 1907; Ejichkhh, 1911; Tomhh, 1925, 1926; Kejuiep, 1936; Vainio, 
1894). 

C. fimbriata (L.) Fr. Ha noHBe (EjieHKHH, 1911). 

C. foliacea (Huds.) Wild. Ha necnaHoii noHBe (Keller, 1927). 

C. pocillum (Ach.) Grognot. Ha 6oraTbix H3BecTbio noHBax (Ejichkhh, 1911). 

C. pyxidata (L.) Hoffm. Ha necnaHOH noHBe, nacTO b rycTOH TpaBe, Ha CBeTJioKam- 
TaHOBOH cojiOHueBaTOH noHBe cpejin TpaBbi (Tomhh, 1925, 1926; Kejuiep, 1926, 1936; 
Vainio, 1894). 

C. subulata (L.) Weber ex F. H. Wigg. Ha necnaHOH h tjihhhctoh noHBe (EjieHKHH, 
1911). 

*Collema granulatum (L.) Rohl. Ha mHHHCTOH Kap6oHaTHOH noHBe. 

*C. minor (Pakh.) Tomin. Ha tjihhhctoh Kap6oHaTHOH noHBe, 3axoOTT Ha mxh. 

*C. tenax (Sw.) Ach. em. Degel. Ha dihhhctoh Kap6oHaTHOH noHBe, 3axoOTT Ha mxh. 
Dermatocarpon pusillum Hedw. Ha KopKOBO-CTOJi6naTbix cojiOHuax (Kejuiep, 1940; 
Keller, 1927). 

Diploschistes scruposus (Schreb.) Norman. Ha necnaHOH noHBe (Becker, 1858). 

D. scruposus (Schreb.) Norman var. terrestris Pers. Ha necnaHOH noHBe, Ha cTOJi6na- 
tmx cojiOHuax (Hhmo, Kejuiep, 1907; Ejichkhh, 1911; Tomhh, 1925, 1926; Kejuiep, 1926, 
1936, 1940; Keller, 1927). 

Endocarpon pusillum Hedw. Ha tjihhhctoh H3BecTKOBOH noHBe, Ha kopkobo-ctoji 6- 
naTbix cojiOHuax, Ha CTeHax aomob, Ha H3BecTbCO,aep)KamHx KaMeuiKax (Kejuiep, 1940; 
Keller, 1927). 

+Evernia prunastri (L.) Ach. Ha pHTHjroMe JiHCTBeHHbix nopoA. 
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*Fulgensia bracteata (Hoffm.) Rasanen var. alpina (Th. Fr.) Rasanen. Ha KapOoHaT- 
hoh necnaHOH noHBe, Mxax. 

+F. fulgens (Sw.) Elenk. Ha necnaHOH noHBe. 

Fuscopannaria praetermissa (Nyl. in Chyd. et Furuhj) P. M. J0rg. Ha cyrnHHHCTOH 
cojiOHueBaTOH h H 3 BecTKOBOH noHBe (Tomhh, 1925, 1926; Kejurep, 1926, 1936). 

*Hypogymnia physodes (L.) Nyl. Ha pHTHAOMe jiHCTBeHHbix nopoA. 

Lecania koerberiana J. Lahm. Ha pHTHAOMe JiHCTBeHHbix nopoA (EjieHKHH, 1907). 

*Lecania cfr. prasinoides Elenk. Ha oOHaxceHHOH npeBecHHe. 

Lecanora allophana Nyl. Ha pnmaoMe JiHCTBeHHbix nopoA (Ejichkhh, 1907). 

L. bicincta Ramond. Ha necnaHHKe (EjieHKHH, 1907). 

L. dispersa (Pers.) Sommerf. Ha H3BecTbcoAepxcamHX KaMHAx, Ha uiHc{)epe (Eachkhh, 
1907). 

L. frustulosa (Dicks.) Ach. Ha necnaHHKe h TBepnwx nopoAax (Eachkhh, 1907). 

*L. hagenii (Ach.) Ach. f. hagenii. Ha pacTHTejibHbix ocTaTKax, o6HaaceHHOH ApeBe- 
CHHe, 3KCKpeMeHTaX TpaBOflAHbIX XCHBOTHbIX. 

L. muralis (Schreb.) Rabenh. Ha necnaHHKe (Ejichkhh, 1907). 

L. rupicola (L.) Zahlbr. Ha necnaHHKe (Ejichkhh, 1907). 

L. symmicta (Ach.) Ach. Ha pHTHAOMe AHCTBeHHbix nopoA (Eachkhh, 1911). 

Lecidea lurida (Ach.) DC. Ha cojiOHueBaTOH h H3BecTKOBOH noHBe (Tomhh, 1925, 
1926). 

L. plana (J. Lahm in Korb.) Nyl. Ha necnaHHiee (Eachkhh, 1911). 

Leptogium biatorinum (Nyl.) Leight. Ha tahhhctoh Kap6oHaTHOH noHBe. 

Lobothallia radiosa (Hoffm.) Hafellner. Ha H3BecTHaxax h Ha necnaHHKe (Eachkhh, 
1907). 

Melanelia acetabulum (Neck.) Essl. Ha pHTHAOMe jiHCTBeHHbix h xbohhmx nopoA 
(EjieHKHH, 1904, 1906). 

A/, exasperata (De Not.) Essl. Ha pHTHAOMe JiHCTBeHHbix nopoA (EjieHKHH, 1906). 

*M. glabra (Schaer.) Essl. Ha pHTHAOMe JiHCTBeHHbix nopoA. 

Neofuscelia pulla (Ach.) Essl. Ha necnaHHKe (Eachkhh, 1906). 

N. ryssolea (Ach.) Essl. Ha necnaHOH noHBe (Eachkhh, 1901a; JJhmo, Kejuiep, 1907; 
Tomhh, 1925, 1926; Kejuiep, 1926, 1936, 1940; Keller, 1927). 

Parmelia sulcata Taylor. Ha pHTHAOMe JiHCTBeHHbix h xbohhmx nopOA (Eachkhh, 
1906). 

Parmelina tiliacea (Hoffm.) Hale. Ha pHTHAOMe JiHCTBeHHbix nopoA (Ejichkhh, 1906). 

Phaeorrhiza sareptana (Tomin) H. Mayrh. et Poelt. Ha KopKOBO-CTOJiGnaTbix coaoh- 
uax (Tomhh, 1923, 1925, 1926; Kejuiep, 1926, 1936, 1940; Keller, 1927). 

+Physcia adscendens (Fr.) H. Olivier. Ha pHTHAOMe AHCTBeHHbix nopoA. 

+P. stellaris (L.) Nyl. Ha pHTHAOMe AHCTBeHHbix nopoA. 

Physconia enteroxantha (Nyl.) Poelt. Ha pHTHAOMe AHCTBeHHbix nopoA (Eachkhh, 
1922). 

Psora decipiens (Hedw.) Hoffm. Ha noHBe h KopKOBo-CTOA6naTbix conoHuax (Hhmo, 
Kejuiep, 1907; Tomhh, 1925, 1926; Kennep, 1926, 1936, 1940; Keller, 1927). 

*Ramalina farinacea (L.) Ach. Ha pHTHAOMe AHCTBeHHbix nopoA. 

R. fraxinea (L.) Ach. Ha phthaomc AHCTBeHHbix nopoA (EAeHKHH, 1906). 

R. pollinaria (Westr.) Ach. Ha pHTHAOMe AHCTBeHHbix nopoA (Eachkhh, 1906). 

R. polymorpha (Liljeblad) Ach. Ha necnaHHKe (Eachkhh, 1906). 

Phizocarpon geographicum (L.) DC. Ha BaAyHax (Eachkhh, 1911). 

*Rinodina archaea (Ach.) Arnold (1881). Ha Mxax h pacTHTenbHbix ocTaTKax. 

*P. pyrina (Ach.) Arnold. Ha oOHaxceHHOH ApeBecHHe. 

*Sarcogyne distinguenda Th. Fr. (1868). Ha H3BecTbcoAepxcamHX KaMemxax. 

S. regularis Korb. Ha H3BecTKOBbix nopoAax (Eachkhh, 1911). 

Squamarina lentigera (Weber) Poelt. Ha H3BecTKOBOH noHBe (Poelt, Kruger, 1970). 

Thelocarpon imperceptum (Nyl.) Migula. Ha noHBe (Tomhh, 1925, 1926). 

Toninia Candida (Weber) Th. Fr. Ha H3BecTKOBOH h coAOHnaKOBOH noHBe (Tomhh, 
1925, 1926). 
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T. massata (Tuck.) Herre. Ha cojiOHueBaTofi noHBe (Ejichkhh, 1905, 1907; Tomhh, 
1925, 1926). 

*Verrucaria muralis Ach. Ha H3BecTbconep)KamHX KaMHJix. 

*V. nigrescens Pers. f. nigrescens. Ha H3BecTbcoflepacamHX xaMHHx. 

*V. nigrescens f. pauperior Vain. Ha H3BecTbconepxcaiuHx KaMHax. 

Xanthoparmelia camtschadalis (Ach.) Hale. Ha necnaHOH ncrne (Ejichkhh, 1901a; 
Ahmo, Kejuiep, 1907; Tomhh, 1925, 1926; Keroiep, 1926, 1936, 1940; Keller, 1927). 

X. conspersa (Ach.) Hale. Ha rpaHHTHbix BanyHax (Becker, 1858, 1866; Ejichkhh, 
1901a, 1906). 

X. desertorum (Eienkin) Hale. Ha noHBe (Ejichkhh, 1901a). 

Xanthoria Candelaria (L.) Th. Fr. Ha pHTHHOMe JiHCTBeHHbix nopoji h Ha 3a6opax 
(Ejichkhh, 1907). 

*X. fallax (Hepp) Arnold. Ha phthhomc JiHCTBeHHbix nopoji. 

X. parietina (L.) Th. Fr. Ha pnmaoMe JiHCTBeHHbix nopoji h Ha 3a6opax (Ejichkhh, 
1907). 

*X. polycarpa (Hoffm.) Th. Fr. ex Rieber. Ha pHTH^OMe JiHCTBeHHbix nopoji. 

Bcero b pe3yjibTaTe npoBeneHHbix b nocJienHee BpeMH HCCJiejioBaHHH h o6o6meHHH 
H3BecTHbix jiHTepaTypHbix jiaHHbix b cocTaBe (Juiopbi jiHiiiaHHHKOB CapenTbi BbiaBJieHo 
86 bhjiob, npHHajuiexcamHx k 40 ponaM H3 17 ccmchctb. BenymHMH no nncjiy bhuob 
hbjihiotch ceMencTBa Parmeliaceae (15 bhaob), Teloschistaceae (13), Lecanoraceae (10), 
Cladoniaceae (7), Acarosporaceae , Hymeneliaceae , Physciaceae (no 6 bhaob). 3to 
cocTaBjraeT 73.3 % BHuoBoro cocTaBa Been cjwiopbi. H 3 ponoB Han6ojiee KpynHbiMH 
hbjibiotcji Lecanora (8 bhjiob), Cladonia h Caloplaca (no 7), Aspicilia (5), Ramalina h 
Xanthoria (no 4 BHjia). 3to oxBaTbiBaeT 41.1 % bhuoboid cocTaBa c|)jiopbi. 06pamaeT 
BHHMaHHe ManoHHCJieHHocTb bhuob h pojiOB TaKHX ceMeficTB, KaK Candelariaceae (1 pon, 
1 bhji), Pannariaceae (1 poji, 1 bhji), Psoraceae (1 poji, 1 bhji), Rhizocarpaceae (1 poji, 
1 bhj0, Thelotremataceae (1 pon, 1 bhh), Lecideaceae (1 poji, 2 BHua). no 3HaHHTejibHOH 
pojiH ccmchctb Parmeliaceae , Lecanoraceae , Cladoniaceae JinxeHocj3Jiopa CapenTbi 
OTnacTH 6jiH3Ka k c|)jiope 6opeajibHon o6jiacTH. OnHOBpeMeHHo apxo npoaBjunoTca 
cneuH^JHHecKHe nepTbi apnjiHbix jiHxeHOcJuiop 3a cntT Bbicoxoro nojioxceHHH ccmchctb 
Teloschistaceae , Acarosporaceae , Physciaceae , Hymeneliaceae. 

npH BbIHCHeHHH npHypOHCHHOCTH BHAOB K pa3JIHHHbIM Cy6CTpaTaM 6bIJIO yCTaHOBJieHO, 
HTO 6oJIbUIHHCTBO H3 HHX HBJIHIOTCH CneUH(j3HHHbIMH no 3TOMy npH3HaKy. ToJIbKO OflHH 
bhu Candelariella aurella o6nTaeT Ha Bcex BbijiejiaeMbix THnax cy6cTpaTa; H3 snnjiHTHbix 
JiHiiiaHHHKOB TOJibKO 2 BHjja (Aspicilia contorta h Lobothallia radiosa) onHHaKOBO 
xopouio pa3BHBaiOTCfl Kax Ha CHjiHKaTHOM, TaK h Ha H3BecTKOBOM KaMeHHCTbix cy6cTpa- 
Tax; H3 JiHiiiaHHHKOB, npoH3pacTaiomHX Ha pacTHTejibHbix cyOcTpaTax, TOJibKO 5 bhuob 
{Caloplaca cerina , C. holocarpa , Lecanora hagenii , Xanthoria candelaria , X. parietina) 
He npoHBJiaiOT CTporoh H36HpaTeJibH0CTH k KaKOH-TO ohhoh pa3HOBHHHOCTH cy6cTpaTa; 
Caloplaca citrina noMHMo H3BecTbconepacamHX KaMeuiKOB o6pacTaeT 3KCKpeMeHTbi 
TpaBoajiHbix xchbothmx; Endocarpon pusillum npoH3pacTaeT KaK Ha h3bcctkoboh noHBe, 
TaK h Ha H3BecTbcojxepxcamHx KaMeuiKax h cTeHax aomob. OcTajibHbie jinuiaHHHKH CTporo 
npHyponeHbi k KaKOMy-TO oflHOMy rany cy6cTpaTa. Bo cjuiope CapenTbi 3aKOHOMepHO 
npeo&ianaiOT jiHinaHHHKH, o6HTaiomHe Ha noHBe (35 bhjiob), Ha pHTHnoMe aepeBbeB h 
nepnjiepMe KycTapHHKOB (18 bhuob), Ha CHjiHKaTHOM KaMeHHCTOM cy6cTpaTe (11 bhuob). 

K coxcajieHHio, He 6bui o6HapyxceH pm bhjiob, paHee yKa3biBaBuiHxca ajih CapenTbi. 
3to, no Been bhuhmocth, CBH3aHo co Bee B03pacTaioin,HM aHTponoreHHbiM bjihahhcm Ha 
epejiy oOHTaHHJi, npexcue Bcero co CTpoHTejibCTBOM, pacnauiKOH njiaxopHbix ynacTKOB 
EpreHen, opraHH3auneH jieconojioc Ha KopKOBO-CTOJi6HaTbix coJiOHuax, Ha KOTopbix 
o6HTajin nouBeHHbie JinuiaHHHKH, yHHTroaceHHeM JiecHbix MaccHBOB HanypHHKOBCKOH 
ay6paBbi. HeMajiOBaxcHbiM moxcct 0Ka3aTbca cnjibHoe 3arpH3HeHHe noHBbi h aTMOc^epw 
OTXojiaMH npoMbiuuieHHoro npoH3BojiCTBa, TaK KaK CapenTa HaxonHTca b HaH6ojiee 
HHnycTpnajibHOM panone Bojirorpana. B HacToamee BpeMfl HanaTa pa6oTa no BbiaBJieHHio 
bjihhhhh jiaHHoro cjiaKTopa Ha oTjiejibHbie bham JiHiiiaHHHKOB h jmxeHOcj3Jiopy CapenTbi b 
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ueJiOM. BepoflTHO, noKa npeacAeBpeMeHHO roBopHTb o fiojihom BbinaAeHHH Tex hjih hhbix 
bhaob H3 cocTaBa jiHxeHo^Jiopbi panoHa; npaBHJibHee 6y^eT npeAnonoacHTb pe3Koe 
coxpameHHe hx pacnpocTpaHeHHH no TeppHTopnn CapenTbi. IlpoflCHHTb cHTyaunio 
AOJDKHbi ^ajibHenuiHe HccjieAOBaHHa. 

.Una 6ojiee nojmoro BbiHBJieHHH coctobhhh JinxeHocjttiopbi h Bcero npnpoAHoro 
KOMnneKca panoHa, HanpaBJieHHH h npnHHH ero H3MeHeHHH Heo6xoAHM TmaTejibHbin h 
AOJ iroBpeMeHHbiH mohhtophht. C 3toh uejibio Ha TeppHTopHH CapenTbi 3ajioxceHo He- 
CKO/ibKO nnomaAOK MOHHTOpHHra n coBMecTHO c ApyrHMH cneunajiHCTaMH BonrorpaAC- 
koto rocyAapcTBeHHoro neAarornHecKoro yHHBepCHTeTa (BriiY) HanaTa pa6oTa no 
co3AaHHio naHAuia^THoro 3aica3HHKa. Co3AaH«e 3Aecb oxpaHaeMon TeppHTopnn 6yAeT 
cnoco6cTBOBaTb TaKxce coxpaHeHHio ecTecTBeHHbix MecT o6nTaHHa peAKHX bhaob, b tom 
HHCJie n jinmaHHHKOB, ocodeHHO Tex, AJHi KOTopbix CapenTa hejihctcb locus classicus. 

Abtop BbipaxaeT 6jiaroAapHOCTb M. EL AHApeeBy (BHH PAH) 3 a noMomb h neHHbie 
peKOMeHAauHH b xoAe pa6oTbi HaA CTaTben, cTyAeHTaM BTCiy E. M. AnieTAHHOBOH 3 a 
noMomb b c6ope h o6pa6oTKe MaTepnana, B. E KynaxoBy 3 a noMomb b c6ope MaTepnana 
h jno6e3Ho npeAocTaBneHHyio HH^opMaunio o KycTHCTbix h jiHCTOBaTbix jiHinaHHHKax 
CapenTbi. 

Pa6oTa BbinojmeHa npn c|)HHaHCOBOH noAAepacice Pocchhckoid cJ)OHAa ^yHAaMeHTajib- 
HblX HCCAeAOBaHHH. 
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BojirorpaacKHH rocyAapcTBeHHbin neAaroraHecKHH yHHBepcHTeT IIojiyHeHO 12 XI 1997 


SUMMARY 

The territory of the former German settlement Sarepta is situated on the border of the steppe 
and semidesert zones. The relief and topsoil are characterized by their heterogeneity adn complexity. 
All these factors promote the creation of various ecological conditions and development of the 
peculiar flora, including lichenoflora. There are 86 species and 17 families of lichens in Sarepta. 
The families Parmeliaceae (15 species), Teloschistaceae (13), Lecanoraceae (10), Cladoniaceae (7), 
Acarosporaceae (6), Hymeneliaceae (6) Physciaceae (6) predominate. Regarding substratum, 
epigeous (35 species), epilithic (21) and epiphytic (18) lichens prevail. The data obtained will be 
used for carrying out monitoring and organization of the landscape reserve. 
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KAPHOCHCTEMATHHECKOE H3YHEHHE HEKOTOPbIX BHflOB POflA 
RHODIOLA (CRASSULACEAE) 

T. A. LIKHONOS, N. A. KALASHNIK. KARYOSYSTEMATICAL STUDY OF SOME SPECIES 
OF THE RHODIOLA GENUS ( CRASSULACEAE) 

OnpeaejieHbi xpoMocoMHbie HHCJia 6 bhaob po/ia Rhodiola : R. rosea, R. atropurpurea , R. linearifolia, 
R. arctica , R. iremelica, R. kirilowii, b tom HHCJie y nocjieaHHX 3 bhaob BnepBbie. YcTaHOBJieHO, hto bhabi psma 
Roseae ( R . rosea y R. arctica, R. iremelica, R. atropurpurea ) hbjijiiotch AHiuiomjaMH (2n = 22). Bhau psma 
Linearifoliae (R. kirilowii h R. linearifolia) — TpmuioHAOM (2n = 33) h aHeynn ohahoh (JjopMOH TpHimoHAa 
(2n = 32) cooTBeTCTBeHHo. OcHOBHoe hhcao aub H3yHeHHbix bhaob, npeAnoAoxcHTeAbHo, paBHo 11. AHaAH3 
cocTaBJieHHbix KapnoTHnoB no3BOAiui Ha ocHOBe HHCJia h Mop({)OAorHH xpomocom ycraHOBHTb creneHb cxoAcrea 
H pa3AHHHA HCCAeAyeMbIX BHAOB. 

KmoneBbie CAOBa: HHCJia xpomocom, Rhodiola . 

Poa Rhodiola L. HBJiaeTCH oahhm H3 HaH6ojiee cjio>KHbix b othouichhh CHCTeMaTHKH, 
Tax Kax MHorae npeflCTaBJiaiomHe ero bhaw BbicoKonojiHMopc})Hbi. 

B pe3yjibTaTe MHorojieTHHX nccjieAOBaHHH po^a Rhodiola c Hcnojib30BaHkeM aHaTO- 
MO-MOpc{)OJIOrHHeCKHX IipHSHaKOB B HeM BblAeJieHO 3 CeKUHH, 5 pHAOB H 23 BHAa (BopH- 
coBa, 1970). flajibHekiiiHe xeMOTaiecoHOMHHecKHe HCCAeAOBaHHa bhaob pOAa Rhodiola 
ri03B0JIHJIH yCTaHOBHTb HeKOTOpbie (JjHJIOreHeTHHCCKHe CBB3H MeXCAy BblACJieHHbIMH paHee 
TaxcoHaMH (KpacHOB h Ap., 1978; KypKHH h Ap., 1986). OAHaxo ao HacToamero BpeMeHH 
b cocTaBe poAa Rhodiola HaxoAHTCB necKOJibKo bhaob, o cncTeMaTHHecKOM noAoxceHHH 
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KOTopbix cymecTByiOT pa3JiHHHbie mhchhh. HanpHMep, «KpHTnnecKne» BHjtbi R. arctica 
Boriss., R. iremelica Boriss., R. atropurpurea (Turcz.) Trautv. et Mey. h jtp., Bonpoc o 
CaMOCTOHTeJIbHOCTH KOTOpbIX, no MHeHHIO MHOrHX HCCJieAOBaTeJieH, HBJIBeTCfl CnopHbIM 
(Webb, 1964; ropnaKOBCKHH, IllypoBa, 1982; UlypoBa, 1983; IleTpoBCKHH, 1984; Topna- 
KOBCKHH, 1987, H flp.). 

B HacToamee BpeMa b peuieHHH BonpocoB TaxcoHOMHH h (JiHJioreHHH pacTeHHH Hapajty 
C MOp(|)OJIOrHHeCKHMH, aHaTOMHHeCKHMH H XHMHHeCKHMH MeTOflaMH UIHpOKO HCnOJIb3y- 
lOTCfl uHToreHeTHnecKHe MeTojjbi, ocHOBaHHbie Ha onpejaejieHHH HHCJia h H3yneHHH 
Mop(|)OJiorHH xpoMocoM. K coxcajieHHio, UHToreHeTHnecKHe MeTOflbi npaKTHHecKH He 
Hcnojib30BajiHCb b peuieHHH BonpocoB CHCTeMaTHKH pojta Rhodiola. flo HejjaBHero 
BpeMeHH 6bIJIH H3BeCTHbI JIHUIb HHCJia XpOMOCOM 4 BHflOB (HHCJia..., 1990), MOpc{)OJIOrHa 
xpoMocoM bhaob pojia Rhodiola paHee He H3ynajiacb. Uejib HacToamen pa6oTbi — 
H3yneHHe KapHOTHnoB npejjCTaBHTejien pojta Rhodiola. npejmojiaraeTca, hto pe3yjibTaTbi 
HccjieAOBaHHH Oyayr Hcnojib30BaHbi jma pemeHHa cnopHbix BonpocoB CHCTeMaTHKH pojia. 


MaTepHaji h MeTO^HKa 

HccJieAOBanH 6 bhaob pojia Rhodiola. B KanecTBe MaTepnana Hcnojib30BanH ceMeHa, 
coOpaHHbie b MecTax ecTecTBeHHoro npoH3pacTaHHa b panoHax TopHoro AjiTaa 
(R. rosea L.) h lOacHoro Ypajia ( R. iremelica Boriss.), a Taoce ceMeHHOH MaTepnaji 
HHTpoayueHTOB H3 kojijickuhh EoTaHHnecKoro HHCTHTyra hm. B. JI. KoMapoBa (EHH) 
PAH CaHKT-IIeTep6ypra (R. linearifolia Boriss., R. arctica Boriss., R. kirilowii Regel ex 
Maxim., R. atropurpurea (Turcz.) Trautv. et Mey). 

CeMeHa cTpaTH^wanpoBajiH npn 0 —2 °C Ha BJiaxcHOM Jioxce b TeneHHe 21 cyr, 3aTeM 
o6pa6aTbiBajiH 0.1 %-hbim pacTBopoM nepeKHCH BOAopoaa b TeneHHe 24 h h npopamHBajiH 
bo BJiaxcHOH cpejie npn KOMHaTHOH TeMnepaType Ha cBeTy. ripopocTKH nojtBeprajin 
npejtc})HKcauHOHHOH o6pa6oTKe 0.1 %-hmm pacTBopoM mrixHUHHa 4— 5 h h (|)HKCHpoBa- 
jih b cMecH cnHpT—yxcycHaa KHCJioTa (3 : 1) b TeneHHe 12 h, 3aTeM oKpauiHBajiH 
1 %-hbim pacTBopoM aueToreMaTOKCHjiHHa. H 3 MepncTeMaTHnecKOH TKaHH kohhhkob 
KopHa h ocHOBaHHa jiHCTa npopocTKOB roTOBHJiH jtaBjieHbie npenapa™ CTaHjaapTHMM 
cnoco6oM (IlaymeBa, 1974) h HccjiejtOBajw hx nojt MHKpocKonoM npH yBejiHHeHHH 
90 x 10. IIjiacTHHKH c xopouiHM pa36pocoM xpoMocoM c|)OTorpac{)HpoBajiH Ha njieHKy 
MwKpaT-200. rioAcueT HHCJia xpoMocoM h H3yneHHe hx Mop^ojiorHH npoBOjuniH Ha 
yBejiHneHHbix MHKpo(|)OTorpac{)Hax. CjiejjyeT OTMeTHTb, hto npoBeaeHHe KapnojiorHHecKHX 
HCCJiejtoBaHHH 6biJio 3aTpyjtHeH0 H3-3a pajta npHHHH. CeMeHa pojtHOJi oneHb Mejixne, h 
BcxoxcecTb hx, xax npaBHJio, HeBbicoxaa. ripopocTKH MejiKHe h hmciot He3HaHHTejibHyio 
MepHCTeMaTHHecxyio 30Hy, hto 3aTpy;tHaeT noJiyneHHe 6ojibmoro HHCJia MeTa$a3Hbix 
njiacTHHOK. KpoMe Toro, Bee HccjieayeMbie bh^m hmciot MejiKHe xpomocomm co cxoahoh 
Mopc{)OJiorHeH. 


Pe3yjitTaTbi h hx o6cy>KjteHHe 

B pe3yjibTaTe KapnojiorHHecKHX HCCJiejtOBaHHH onpeaejieHM xpoMocoMHbie HHCJia 
H3yneHHbix bhjiob (cm. Ta6jinuy), npnneM juia bhaob R. iremelica , R. arctica , R. kirilowii 
HHCJia xpoMocoM onpeaejieHbi BnepBbie. CocTaBjieHbi CHCTeMaTH3HpoBaHHbie KapnoTHnbi 
bhjiob h onncaHa Mop^oJiorna hx xpomocom (cm. Ta6jiHuy; pnc. 1, 2). 

Paa Roseae (Praeger) Boriss. (cm. Ta6jinuy; pnc. 1). Bee HCCJieaoBaHHbie bham b 
KJieTKax coMaTHHecKOH TxaHH HMeiOT 22 xpoMocoMbi. UeHTpoMepbi xpoMocoM R. rosea 
(pnc. 1, a) cjia6o BbipaxceHbi, y jtByx nap xpomocom o6HapyxceHbi cnyTHHKH tohchhoto 
THna. Y xpomocom R. iremelica (pnc. 1, e) njienn cJia6o jtH^epeHUHpoBaHbi. R. arctica 
HMeeT xpoMocoMbi 6ojiee xpynHbix pa3MepoB 0.9 — 2.8 mkm, ueHTpoMepbi hx njioxo 
BbipaaceHbi (pnc. 1, 6). Y R. atropurpurea xpoMocoMbi caMbie MejiKHe, 0.3—0.9 mkm, 
ueHTpoMepbi hx BbipaxceHbi hctko (pnc. 1, e). CnyTHHHHbix xpomocom y nocjiejiHHx 
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Phc. 1. KapHOTHnw bhjiob poaa Rhodiola , pjm Roseae. 
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Phc. 2. KapHOTHnw bhaob pojja Rhodiola , pJifl Linearifoliae. 
a — Rhodiola linearifolia , 6 kirilowii. MacurraOHaa JiHHCHKa — 10 mkm. 



3 BHUOB He oSHapyxeHO. HueHTH({)HXaUHH XpOMOCOM H HX KJiaCCH({)HKaUHH no THnaM y 
bhuob pnua Roseae 3aTpyuHeHa. 

Pnu Linearifoliae Boriss. (cm. TaSunuy; pnc. 2). Y o6ohx H3yneHHbix bhuob 
xopoino BbipaxceHHbie ueHTpoMepbi no3BouniOT AH^epeHunpoBaTb nuenn xpomocom h 
pa3ueuHTb nocueuHHe no THnaM. B xapHOTnne R. linearifolia (pHC. 2, a) moxcho BbiueuHTb 
5 6ojiee uuhhhmx xpomocom cySMeTaueHTpHnecxoro mna h 27 xpomocom MeTaueHTpn- 
necxoro THna. Y R. kirilowii (pHC. 2, 6) 9 xpomocom HaSopa Moryr 6biTb OTHeceHbi k 
THny MeTaueHTpHnecKHx, 24 — k THny cySMeTaueHTpHHecxHx. 

FIpoBe^eHHbie HccueuoBaHHH noKa3biBaiOT, hto H3ynaeMbie bhum pa3UHHaiOTC5i no 
cueuyiomHM xapHOTHnHnecxHM npH3HaxaM: HHeuy xpomocom b xapHOTHne, hx jyiHHe h 
MOpcfXXTIOrHHeCXHM THnaM. OCHOBHOe HHCUO XpOMOCOM y pOflHOJl, npeAnOJlOXCHTeJIbHO, 
paBHo 11. B TaxoM cuynae npeucTaBHTeun pa3Hbix pnuoB ( Roseae , Linearifoliae) OTUHna- 
iotch no ypoBHK) iljiohuhocth xpoMOCOMHbix HaSopoB. Tax, bhum pnua Roseae : R. rosea , 
R. arctica, R. iremelica , R. atropurpurea — hbuhiotch uwnuoHuaMH (2x). B pnue Linea¬ 
rifoliae bhu R. kirilowii hbuhctch TpHnuonuoM (3x), a R. linearifolia — aHeynuoHUHOH 
(J)OpMOH TpHnjIOHAa (3x-l). 

B jiHTepaType oScyxcuaioTcn Bonpocw o bhuoboh caMOCTOHTeubHocTH R. atropurpurea , 
R. iremelica , R. arctica. HexoTopbie HCcueuoBaTeun CHHTaiOT hx caMocTOHTeubHbiMH 
bhuumh, upyrne — nouBHuaMH hjih sxoTHnaMH R. rosea. Tax, B. H. Bopouihjiob (1966, 

1982) CHHTaeT R. atropurpurea pa3HOBHUHOCTbio R. rosea. E. A. KpacHOB c coaBT. 
(1979), ocHOBbiBaacb Ha pe3yjibTaTax aHajiH3a XHMHnecxoro cocTaBa R. atropurpurea , 
BbipaxealOT COMHeHHfl B ero BHUOBOH CaMOCTOHTCUbHOCTH, B TO BpeMfl XaX B. A. KypXHH 
c coaBT. (1986), npoBeun xhmhhccxhc HccueuoBaH hh , CHHTaiOT 6ojiee npaBHJibHbiM 
paccMaTpHBaTb R. atropurpurea xax caMOCTOHTeubHbin bhu. 

D. A. Webb (1964) BxuionaeT R. iremelica b cocTaB R. rosea, n. JI. TopnaxoBCXHii h 
E. A. IllypoBa (ropnaxoBCXHH, 1966, 1987; ropnaxoBCXHH, IIIypoBa, 1982; IIIypoBa, 

1983) CHHTaioT R. iremelica sxouorHHecxoH c|)opMOH & rosea. OuHaxo pe3yjibTaTbi 
xeMOTaxcoHOMHHecxHX HccjieaoBaHHH KpacHOBa c coaBT. (1978, 1979), KypxHHa c coaBT. 
(1986) h Mop4)OJiorHHecxHe HCcueuoBaHHH M. M. HuiMypaTOBOH (1996) uoxa3biBaioT 
BHAOByio caMOCTOHTejibHOCTb R. iremelica. 

O bhuoboh caMOCTOHTejibHOCTH R. arctica Bbicxa3biBaeTcn eme 6ojibme comhchhh. 
A. Love h D. Love (1961) BbiueuHUH ee b caMOCTOHTeubHbiH nouBHU R. rosea subsp. 
arctica (A. Boriss.) A. et D. Love. Taxoro xce mhchha npHuepxcHBaiOTcn A. B. FIouoxchh 
c coaBT. (1985) h B. H. AHupeeBa c coaBT. (1984). OuHaxo B. B. FleTpoBCXHH (1984) 
R. rosea h R. arctica othocht He TOJibxo x ouHOMy BHuy, ho h x ouHOMy nouBHuy R. rosea 
subsp. rosea. KpacHOB c coaBT. (1979) h KypXHH c coaBT. (1986) ycTaHOBHJiH, hto R. rosea 
h R. arctica couepxcaT aHanorHHHbin Ha6op xhmhhccxhx BemecTB, hto He no3BonneT 
nocueuHioK) BbiueuHTb b caMOcronTeubHbiH bhu. Bonee no3UHHe paSoTbi no aHajiH3y 
xHMHHecxoro cocTaBa xopHeBHm R. arctica (CauunepoBa h up., 1991), HanpoTHB, 
CBH^eTeJIbCTByiOT B nOJlb3y CaMOCTOHTCUbHOCTH 3TOPO BHAa. 

IIpoBeueHHoe HaMH xapHOUorHHecxoe H3yneHHe npeucTaBHTeueH poua Rhodiola hbuh- 
eTCH npoAOJixceHHeM 6ojiee paHHHX HccueuoBaHHH uaHHoro poua c ueubio yTOHHeHHH h 
ynopnuoneHHfl ero CHCTeMaTHXH. AHajiH3 nouyneHHbix xapnoTHnoB no3BonneT Ha ocHOBe 
HHCJia H MOp4>OJ10rHH XpOMOCOM yCTaHOBHTb CXOUCTBO H paauHHHe HecueuyeMbix BHUOB. 
Tax, jyin xapnoTHnoB b pnue Roseae xapaxTepHo o6mee hhcuo xpomocom, paBHoe 22. 
OuHaxo Bee bhum stopo pn.ua pa3UHHaioTCH Mexcuy co6oh HHTepBanaMH pa3MepoB 
xpomocom. XpoMocoMbi bhuob R. arctica , R. atropurpurea , R. iremelica cxouhm no 
Mop4>ouorHH, b to BpeMH xax cymecTBeHHoe otuhhhc R. rosea ot nepenHCueHHbix Tpex 
BHUOB 3TOPO pHUa 3aXJ110HaeTCH B HaJIHHHH B XapHOTHne XpOMOCOMbi CO CnyTHHXaMH 
(pnc. 1, a). OSHapyxeHHoe otuhhhc xapnoTHna R. rosea CBHueTeubCTByeT b noub3y Toro, 
hto upyrnx npeucTaBHTeueH pnua uorHHHee CHHTaTb caMOCTOHTeubHbiMH BHuaMH, neM 
nouBHuaMH huh sxoTHnaMH R. rosea. 06oco6ueHHocTb R. rosea ot upyrnx npeucTaBHTe- 
ueft pnua 6biua Taxxce oSHapyxceHa paHee KypxHHbiM c coaBT. (1986), xoTopbie b 
pe3yubTaTe xeMOTaxcoHOMHHecxHX nccueuoBaHHH onpeueunuH, hto Toubxo R. rosea 
couepxcHT BemecTBO po3HpHUHH, ocoSeHHO Bbicoxoe ero couepxcaHHe HaSuiouauocb b 
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o6pa3uax ajrraHCKoro npoHcxoxmeHHH. 3aMeTHM, hto juix KapHOJiorHHecKHx HccneflOBa- 
hhh R. rosea HaMH Hcnojib30Bajic5i ccmchhoh MaTepHaji Toxe H3 TopHoro Ajrraa. 
Bo3moxcho, HajiHHHe cneuH(|)HHecKoro juix. R. rosea BemecTBa po3HpHflHHa HMeeT cbh 3 b 
c o6HapyxceHHbiMH y 3Toro BH.ua xpomocomhmmh cnyTHHKaMH. JXna noATBepxcfleHHH 3Toro 
.npeflnojioxceHHfl hcoOxoahmo HccJieflOBaHHe xapHOTHna R. rosea m apyrax Mecroo6HTa- 
hhh, me HaCjHOflajiocb noHHxeHHoe coaepxcaHHe po3HpH ( aHHa hjih nojiHoe ero OTcyrcTBHe 
(3aKapnaTbe, HHTHHCKaa o6jiacTb, flajibHHH Boctok). 

MccjiejxoBaHHbie HaMH npejxcTaBHTejiH pw Linearifoliae — R. linearifolia h R. kiri- 
lowii — OTJiHnaiOTCH ot npeACTaBHTejieH paaa Roseae 6ojiee bwcokhm ypoBHeM rmoHfl- 
HOCTH XpOMOCOMHbIX Ha6opOB H 6ojiee HeTKOH OT({)({)epeHUHaUHeH XpOMOCOM Ha ruienn. 
R. linearifolia h R. kirilowii hmciot neTKHe MexcBHflOBbie pa3JiHHH5i xax Ha MopcJ)OJiorH- 
HeCKOM, Tax h Ha XpOMOCOMHOM ypOBHHX. 

TaKHM o6pa30M, pe3yjibTaTbi KapHOJiorciHecKoro aHajiH3a HccjieflOBaHHbix HaMH npeji- 
CTaBHTejien pojia Rhodiola nojiTBepxmaiOT npaBHjibHOCTb hx bhaoboh flHcJxJjepeHUHauHH 
h TaKcoHOMHHecKoro nojioxceHHH, npe^jiaraeMbix bo «<X>jiope CCCP» (EopncoBa, 1939) c 
,no6aBjieHH5iMH h HcnpaBJieHHHMH (BopncoBa, 1970). 

Abtopm BbipaxcaiOT 6jiaro,aapHOCTb MpHHe AHaTOJibeBHe IlayTOBOH (BHH) 3 a npeaoc- 
TaBJieHHbiH ceMeHHOH MaTepnaji bhjiob R. linearifolia , R. arctica , R. kirilowii , R. atropur- 
purea. 
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SUMMARY 

Chromosome numbers of six species of Rhodiola genus, R. rosea L., R. atropurpurea (Turcz.) 
Trautv. et Mey., R. linearifolia Boriss., R. arctica Boriss., R. iremelica Boriss., R. kirilowii Regel 
ex Maxim., are determined; for the last three species they were found for the First time. It is shown 
that the species of Roseae (Praeger) Boriss. series, R. rosea , R. arctica , R. iremelica , R. atropurpurea 
are diploids (2n = 22). The species of Linearifoliae Boriss. series, R . kirilowii , R. linearifolia 
are triploids (2n = 33) and aneuploid from of triploid (2n = 32). The basic number for the species 
studied is supposedly 11. The analysis of composed karyotypes allowed to determine the degree of 
similarity and difference of species investigated on the basis of chromosome numbers and 
morphology. 
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K TAKCOHOMHH JIYKOB ALLIUM ALBIDUM H A. FLAVESCENS 

(ALLIACEAE) 

G. L. KUDRIASHOVA, T. N. POPOVA. ON THE TAXONOMY OF ALLIUM ALBIDUM AND A. FLAVESCENS 

{ALLIACEAE) 

OGcyxmaiOTcji HOMemcnaTypHbie Bonpocbi h yroHHHiOTCH apeanw Allium albidum h A. flavescens. IIpoBeaeHa 
neKTOTHnHtjiHKatiHH A. albidum , A. angulosum var. caucasicum (A. albidum subsp. caucasicum), A. flavescens. 
OrpHiiaeTCJi Heo6xoaHMOCTb BbwejieHHJi noaBHaoB b rpammax B*wa A. albidum. 

KaioneBbie cJioBa: Allium albidum , A. flavescens , HOMemcnaTypa. 

Allium albidum Fisch. ex Bieb. (sect. Rhizirideum G. Don ex Koch) — oahh H3 
uiHpoKO pacnpocTpaHeHHbix Ha KaBKa3e bhaob pona (TpoccreHM, 1940; KyapaiuoBa, 1990, 
1992). KpoMe KaBKa3a (311, 3K, UK, BK, C33, K)33, K33) oh BCTpenaeTca b 
npwjieraiomHx paiiOHax Manoii A3HH, b EBpone H3BecTeH tojieko b KpbiMy. H3 bhaob 
3Toro poncTBa b Boctohhoh EBpone npoH3pacTaiOT A. flavescens Bess, h A. angulosum L., 
KOTOpbiH npHBOUHTca Taoce jyiK 3ananHOH Ch6hph (OMejibHyK-MaKyuiKO, 1979). 

W. Steam (1978, 1980), MOHorpacJ) poua Allium , He npH3Han caMocTOHTenbHocTH 
A. flavescens h CHHOHHMH3HpoBan ero c A. albidum , npn stom H3MeHHJi o&beM h apean 
nocnenHero: A. albidum subsp. albidum — BocroHHaa EBpona, HCKjnoHaa KpbiM, a ajih 
KaBKa3a Stearn npHHHJi oco6mh nouBHA A. albidum subsp. caucasicum (Regel) Stearn. 
BBHuy Toro hto stot uojxbuh npHHHT b HexoTopbix (Jxriopax h cBOjucax (Stearn, 1980; 
Kollmann, 1984; HepenaHOB, 1995), hcoOxoahmo nonpoOHo paccMOTpeTb HOMeHKjiaTypy 
A. albidum , hto othbcth 6bino npeunpHHHTO paHee (KyupflinoBa, 1990), yeraHOBHTb 
repOapHbin Tnn Buna. 

BnepBbie stot bha npuBenn ahh KaBKa3a H. TiojibAeHmTenT (Gueldenstadt, 1787) h 
M. EnOepuiTeMH (Bieberstein, 1808) non Ha3BaHHeM A. angulosum L., a b 1819 r. 
EH6epuiTeiiH onwcaji ero b KanecTBe caMOCTOHTenbHoro BHua A. albidum. TlpH AHarao3e 
hm uHTHpyioTCH coOcTBeHHoe onwcaHHe A. angulosum 1808 r. (N 657), KaTanora O. Oh- 
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rnepa (Fischer, 1812) h B. Beccepa (Besser, 1816), rfle Ha3BaHHe A. albidum 6 bino flaHO 
6e3 jiaTHHCKoro flnarH03a h reorpac})HHecKHx yKa3aHHH. llo3flHee Beccep (Besser, 1822) 
flan noflpo6HbiH naTHHCKHH flHarH03 A. albidum , npouHTHpoBan Ha3BaHHe BH6epuiTeHHa 
(Bieberstein, 1819) oflHOBpeMeHHO c onHcaHHeM CBoero hobofo BHfla A. flavescens Bess, 
(c xejiTbiMH UBeTKaMH h y3KHMH nojiyuHJiHHflpHHecKHMH ahctwimh), pacTymero Ha 
ioro-3anafle Boctohhoh EBponbi. 

B 6oTaHHHecKOH jiHTepaType BiuiOTb ao 1970-x it. aBTOpaMH BHfla A. albidum o6biHHO 
yKa3biBajiHCb «Fisch. ex Bess.» hjih npocTO «Fisch.», HecMOTpn Ha HeocnopHMoeTb 
npHopHTeTa EHOepniTeHHa xax aBTopa BHfla A. albidum. H. B. HojiOKauiBHjiH (1975, 
1977) b nepenHe xaBKa3CKHx bhaob npH o63ope CHCTeMbi pofla Allium yKa3ana npaBHJibHo 
aBTOpOB: A. albidum Fisch. ex Bieb., ho 6 e3 uHTHpoBaHHn nepBOHCTOHHHKa, 3aTeM Stearn 
(1978) npouHTHpoBan pa6oTy BH6epuiTeHHa (Bieberstein, 1819). OflHaKO b noHHMaHHe 
o6T»eMa A. albidum h ero reorpa(|)HHecKoro pacnpocrpaHeHHH hm 6 buia BHeceHa 3HanH- 
TejibHan nyTaHHita, no-BHflHMOMy, H3-3a HeKpHTHnecKoro othouichhh k pa6oTaM 3. Pere- 
JIH. 

Perejib (Regel, 1875) npHHHMaji flna KaBKa3a A. angulosum var. caucasicum c 

nJIOCKHMH JIHHeHHbIMH JIHCTbHMH H p030BaTbIMH, HHOrfla 6eJIOBaTbIMH UBeTKaMH (b 
A eHCTBHTejibHOCTH — A. albidum ) h npHBOflHJi fljia 3Toro ace pernoHa «A. albidum»: c 
nojiyuHJiHHflpHHecKHMH JlHCTb5IMH H JieneCTKaMH 6eJIbIMH H aceflTOBaTbIMH — noflo6Horo 
coneTaHHH npH3HaKOB y KaBKa3CKHX JiyxoB 3 toh rpynnbi He BCTpenaeTcn. Stearn (1978), 
cneflya Perenio, npumm b KanecTBe A. albidum subsp. albidum pacTenna c acenTbiMH 
JieneCTKaMH (t. e. A. flavescens , KOTopbiH npHBOflHTca hm KaK chhohhm noflBHfla) h yKa3an 
ero Ana BojirapHH, PyMbiHHH, eBponehcKOH nacTH CCCP h KaBKa3a, a pa3HOBHflHOCTb c 
6 ejibiMH JieneCTKaMH, onHcaHHyio PereneM b rpaHHuax A. angulosum , Stearn (1978 : 126) 
b paHre noflBHfla OTHec k A. albidum subsp. caucasicum (Regel) Stearn, ho npHBen ero 
Ana «iora eBponeiicKOH Pocchh, KpbiMa, ceBepHOH A3 hh», He yKa3aB KaBKa3a. IIo 3 flHee 
Stearn (1980) yKa3aHHbin noflBHfl npHBen fljia KaBKa3a h KpbiMa, a THnoBOH noflBHfl 
(BiemoHaa A. flavescens ), b noHHMaHHH Stearn c xcejiTbiMH JieneCTKaMH, — fljia EBponbi, 
HCKJiiOHan KpbiM. TaK xce TpaKTyeTca A. albidum b o6pa6oTKe flna c{)jiopbi Typunw 
(Kollmann, 1984). 

BnocHCTeMaTHHecKoe H3yneHHe A. albidum Ha KaBKa3e BbWBHjio, hto H3 MeHHHB0CTb 
3Toro BHfla cBH3aHa c oco6eHHocT5iMH pejibe^a, pexcHMOM yBJiaxcHeHHa noHBbi, ho He HMeeT 
reorpac})HHecKOH npHyponeHHOCTH, h oh He pacnaflaeTca Ha reorpac^HHecKHe pacbi, hto 
flejiaeT H3JiHiiiHHM onHcaHHe oco6oro KaBKa3CKoro noflBHfla. Flpn stom oh He HMeeT 
UBeTOBbix BapnauHH (xcejiTbix nenecTKOB), nosTOMy HenpaBOMepHo cHHOHHMH3npoBaTb 
c hhm A. flavescens , hmcioiuhh 3 HaHHTenbHbie MopcJjojiorHnecKHe otjihhhh h oco6biii 
apeaji. 

CnHTaeM Heo6xoflHMbiM npHBecTH CHHOHHMHKy BHflOB A. albidum h A. flavescens. 

A. albidum Fisch. ex Bieb. 1819, FI. Taur.-Cauc. 3: 260; Bess. 1822, Enum. PI. 
Volhyn. : 55, cum auct. Fisch.; Tpoccr. 1928, Oji. KaBK. 1 : 209; oh xce, 1949, Onpefl. 
pacT. KaBK.: 615, cum auct. Fisch.; Bbca. 1935, On. CCCP, 4 : 164, cum auct. Fisch. ex 
Bess.; Kocchko, 1970, Onpefl. Bbicrn. pacT. CeB.-3an. KaBK.: 524, cum auct. Fisch. ex 
Bess.; HonoKainBHnn, 1975, 3aM. chct. reorp. pacT. (T6hahch), 31 : 36; TanymKo, 1978, 
On. CeB. KaBK. 1 : 167, cum auct. Fisch. ex Bess.; Stearn, 1978, Ann. Musei Goulandris, 
4 : 126 (excl. syn. A. flavescens)', idem, 1980, FI. Europ. 5 : 54; OMenbHyK-MnKyuiKO, 
1979, On. eBpon. h. CCCP, 4 : 272, cum auct. Fisch. ex Bess.; KyupainoBa, 1990, Eot. 
acypH. 75, 6 : 830; OHa ace, 1992, Eot. acypH. 77, 4 : 86. — A. albidum Fisch. 1812, Catal. 
hort. Gorenk. : 10, nom. nud.; Besser, 1816, Catal. hort. cremen.: 5, nom. nud. — 
A. angulosum var. caucasicum Regel, 1875, Acta Horti Petrop. 3 : 145 (All. Monogr.). — 
A. albidum Bieb. subsp. caucasicum (Regel) Stearn, 1978, Ann. Musei Goulandris, 4 : 
126; idem, 1980, FI. Europ. 5 : 54; Kollmann, 1984, FI. Turk. 8 : 116. —A. angulosum 
auct. non L. : Bieb. 1808, FI. Taur.-Cauc. 1 : 265. 

OnncaH c KaBKa3a (M. Bieberstein, 1808, 1 : 265, N 657, A. angulosum ): «in Caucasi 
subalpini saxosis». 


114 



Lectotypus (Kudrjashova, Popova, h. 1.): «Allium angulosum varietas albidum. 
Ex Caucaso [fl.] [M. Bieberstein]» (LE!). 3 tot rep6apHbin o6pa3eu 6bui npounTnpoBaH 
paHee (KyapaniOBa, 1990 : 831), ho 6e3 yxa3aHHH xaTeropnn THna. 

B o6meM cexTope TepOapna EoTaHnnecxoro HHCTHTyra hm. B. JI. KoMapoBa (EHH) 
PAH xpaH^Tca 2 repOapHbix jiHCTa: 1) «A. albidum Hb. Gor. [fl.]»; 2) «Allium angulosum. 
Cauc. [fl.], Stev.», Ha stom ace repOapHOM jiHCTe HMeeTca STHxerxa Ha OyMare CHHero 
UBeTa (Hanajio XIX b.) c Haanncbio «Hort. Gorenk.». TojibKO npejmojioxcnTejibHO hx 
moxcho OTHOCHTb k nepBOHanajibHOMy MaTepnajiy, HMeBmeMyca y aBTopa BHjia — En6ep- 
uiTeHHa. Kax yxa3aHO Bbime, oh unTnpyeT KaTanorn Onmepa h Beccepa, rue Ha3BaHne 
A. albidum He conpoBoamaeTca hh onncaHmiMH, hh yxa3aHH5iMH Ha reorpacJ)HHecKoe 
npoHcxoxoxeHHe MaTepnajia no BHuy, nosTOMy HeT bo3mo>khocth HfleHTHcjjnunpoBaTb 
repOapHbie MaTepnajibi c yBepeHHOCTbio. 

A. albidum Fisch. ex Bieb. subsp. caucasicum (Regel) Steam, 1978, Ann. Musei 
Goulandris, 4 : 126; idem, 1980, Fl. Europ. 5 : 54; Kollmann, 1984, Fl. Turk. 8 : 116; 
KyjxpamoBa, 1990, Eot. acypH. 75, 6 : 830, pro syn. A. albidum Fisch. ex Bieb. — 
A. angulosum var. caucasicum Regel, 1875, Acta Horti Petrop. 3 : 145 (All. Monogr.). 
OnncaH H3 3axaBKa3b5i (Tpy3HH, ApMeHnn) h flarecTaHa. 

llpHHHMaa A. albidum subsp. caucasicum nojiHbiM chhohhmom A. albidum s. str. (cm. 
Bbime), ho ynHTbiBaa ero Hcnojib30BaHHe b HexoTopbix conpexiejibHbix KaBxa3y «cJ)jiopax», 
o6pamaeM BHHMaHne Ha HeTOHHoe yxa3aHne ero cnHTnnoB (Kollmann, 1984): «in Caucaso 
prope Elisabethpol, Frick» (Kapa6ax), noBTopHBmee HeTOHHOCTb aBTopa pa3HOBHjiHOCTH 
(Regel, 1875 : 145): «in Caucaso prope Elisabethpol (leg. Frick), in prov. Daghestan (leg. 
Becker), prope Goksshai (leg. Radde)». 

Ha caMOM /jene b rep6apnn BHH (LE) xpaHATca o6pa3Ubi c onpejiejieHHflMH Perejia 
(Allium angulosum var. caucasicum ), coOpaHHbie OpnxoM H3 Tpy3HH — «pr. pag. 
Elisabeth thal». 

Lectotypus (et isolectotypus) (Kudrjashova, Popova, h. 1.): 3axaBxa3be, 
rpy3H5i, «In mont. Somchetiae, pr. pag. Elisabeththal. VII 1845 [fl., fr.], N 865, Frick» 
(LE!). 

Sy nty pus (? isolectotypus): «Elisabeththal. acc. Frick. 1847, Hb Meyer» (LE!). 
Syntypus: «Daghestan, Krys. 1873 [fl.] N 81. A. Becker» (LE!). 

Syntypus: 3axaBxa3be, ApMeHna, «prope Goktschai. 4 VII [18] 71, [bulb]. N 376. 
G. Radde» (LE!). 

B xanecTBe JiexTOTnna BbiOpaH rep6apHbiii o6pa3eu c sthxctxoh, HanncaHHon pyxon 
Opnxa (N 865), h c onpeaejieHneM Perena: H30JiexT0THna — repOapHbin jihct c STnxeT- 
xoh, nepenwcaHHOH pyxon Menepa h noBTopaiomen TexcT Opnxa, ho floiiojineHHon aaTon 
c6opa («Jul. 1845. In mont. Somchetiae»). 

A. flavescens Bess. 1822, Enum. PI. Volhyn. : 56; Bbc/j. 1935, Oji. CCCP, 4 : 165; 
OMenbHyx-Maxyinxo, 1979, Oji. eBpon. h. CCCP, 4 : 212\ Opn3eH, 1988, JlyxoBbie 
Ch6hph : 117. — A. angulosum var. flavescens (Bess.) Regel, 1875, Acta Horti Petrop. 
3 : 145. — A. albidum auct. non Fisch. ex Bieb. : Regel, 1875, Acta Horti Petrop. 3 : 
151; Stearn, 1978, Ann. Musei Goulandris, 4 : 126; idem, 1980, Fl. Europ. 5 : 54. 
OnncaH H3 3anajmon YxpanHbi: «In Podolia australi, A[ndrzeiowski]». 
Lectotypus (Kudrjashova, Popova, h. 1.): «In apricis Podol. australi. [fl.] Herb. 
Besser» (LE!). 

OMenbHyx-Mflxymxo (1979) hctohho («In apricis Podolacentis») npouHTnpoBajia 
rep6apHbin o6pa3eu, 6e3 yxa3aHna MecTa xpaHeHna Tnna (b coorBeTCTBnn c MaxeTOM 
h3auhhh «Ojiopbi eBponencxon nacTn CCCP»). 

Yxa3aHne Ha mccto npon3pacTaHna BHjta ycTaHOBJieHo no ccbinxe Beccepa (Besser, 
1822) Ha paHee ynoMHHyTbin bha: «A. longispathum» , a Taxace ccbuixon Ha N'399, CTp. 14: 
«Pod. A.». 
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Pa6oTa BbinojmeHa npn (|)HHaHC 0 B 0 H nojwepatKe Pocchhckofo (f)OHxta (JjyrmaMeHTajib- 
Hbix HeejieAOBaHHH (npoeKT N« 99-04-49790). 
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EoTaHHnecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH nojiyneHo 2 IV 1999 

CaHKT-IIeTep6ypr 


SUMMARY 

Nomenclatural problems and areas of Allium albidum Fisch. ex Bieb. and A. flavescens Bess, 
are discussed. Lectotypes of A. albidum , A. angulosum var. caucasicum Regel (A. albidum subsp. 
caucasicum (Regel) Stearn), A. flavescens are designed. It is not necessary to distinguish any 
subspecies in A. albidum. 
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JI. C. #HbKOBa, JI. JI. KonbiToea 

OOTOCHHTE3 XBOHHbIX KAK HHflHKATOP HX 3KOJIOrHHECKHX 

OCOEEHHOCTEH 

A. S. SCHERBATJUK, L. V. RUSAKOVA, G. G. SUVOROVA, L. S.YJANKOVA, L. D. KOPYTOVA. 

PHOTOSYNTHESIS IN CONIFERS AS AN INDICATOR OF THEIR ECOLOGY 

HccjieaoBajiH jmeBHbie h BereTauHOHHbie H3MeneHH5i C0 2 -ra30o6MeHa y Larix sibirica , Pinus sylvestris h 
Picea obovata b cbh3h c xjiHMaTHnecxHMH ycjiOBHHMH. KoppejiauHOHHbiH aHa^H3 noxa3afl, hto b jiecHOH 30He 
npHSaHKa^bH OCHOBHbIMH (JjaKTOpaMH, OnpejieJlJnOlUHMH 3aKOHOMepHOCTH (J)yHKUHOHHpOBaHHH npouecca yCBO- 
eHHfl C0 2 y XBOHHbix, aBjunoTCH ocBemeHHocTb, TeMnepaTypa B03uyxa h noMBbi, 3anacbi noMBeHHoft Bjiara. 
KOJIHHeCTBO BeAyiUHX (JjaXTOpOB, HanpaBJieHHOCTb H TeCHOTa HX CBJI3H C $0T0CHHTe30M HaXOflHTCH B COOTBeT- 
CTBHH C SKOJIOrHHeCKHMH 0C06eHH0CTJIMH BHflOB XBOHHbIX. IIpH SoJIbUIOM MBCCHBO U&HHblX 06 aCCHMHJIHUHOHHOH 
aeaiejibHocTH, nojiyneHHbix Ha iunpoxoM rpaaneHTe $axTopoB cpeubi (ot onTHMajibHbix ao arpeccoBbix 
3HaHeHHH), xapaKTep H3MeHeHHH jiio6oro noxa3aTejia (J)OTOCHHTe3a o6i>exTHBHO oTpaxcaeT axononmecxyio 
BH^OCneUH(})HHHOCTb XBOHHbIX paCTCHHH. B CTpeCCOBbIX CHTyaUHaX BHJlOCIieUHCjjHMHOCTb npOflBJIfleTCH KOHTpaCT- 
Hee h 3a 6ojiee KopoTKHe cpoKH. IIoxa3aTeflH c()0T0CHHTe3a Moryr Hcnojib30BaTbca xax juix BbWBJieHHfl 
3KOJiorHHecKoro CTaTyca bhuob xbohhwx, Tax h zuih oueHXH hx ycTOHHHBOCTH x npupoaHbiM h aHTponoreHHbiM 
aHOMajlHHM. 

KjnoneBbie cjiOBa: xBOHHbie, (J)0T0CHHTe3, cJjaxTop cpeabi, axojioruHecxHH cTaTyc, ycTOHMHBOCTb. 

3KOjioro-4>H3HOJiorHHecKHe nccneAOBaHHB C0 2 -ra3oo6MeHa ApeBecHbix pacTeHHH b 
TeneHHe AJIHTeJIbHOrO BpeMeHH 6bUIH CB5I3aHbI C nOHCKOM B03MOXCHOCTCH OnTHMH3aUHH 
npoAyKUHOHHoro npouecca. IlpH stom 6ojibiuoe BHHMaHHe yuejiBJiocb H3yneHHK) 3aBHCH- 
mocth 4)OTOCHHTe3a ot (J)aKTopoB BHeniHen cpeAbi (Fuchs et al., 1977 a, b; Pelkonen, Hari, 
1980 ; Troeng, Linder, 1980 ; rojiOMa30Ba, 1981 ; Jurik et al., 1988 ). B nocneAHHe roubi 
OTAejibHbie noKa3aTenH cf)0T0CHHTe3a ApesecHbix Bee name CTanH npHMenjiTbcx aaa ouchkh 
hx coctobhhh h ycTOHHHBOCTH k HeGnaronpHXTHOMy BO3ACHCTBHI0 aHTponoreHHbix 
$aKTopoB (BapaxTenoBa, HHKOJiaeBCKHH, 1988 ; EapaxTenoBa h Ap., 1988 ; KaiiOHHHHeH 
h Ap., 1994 , 1995 ). MHAHKauHOHHoe nanpaBneHHe npn H3yneHHH cjxyrocHHTe3a pa3BHBa- 
eTCfl Taxxce h Ha c|)HToueHOTHHecKOM ypoBHe. B pacTHTenbHbix coobmecTBax xtH3HeHHbie 
n03HUHH BHAOB-AOMHHaHTOB (SKOJIOrHHeCKHH H (jDHTOUeHOTHHeCKHH CTaTyC, yCTOHHHBOCTb 
k CTpeccaM) ycTaHaBAHBaioTca nocpeACTBOM cncTeMHoro anajiH3a coBOKynHOCTH nopMH- 
poBaHHbix HHTerpajibHbix napaMeTpoB (f)OTOCHHTe3a (CneMHeB, 1989 , 1996 ; HonxcaMu h 
up., 1997 ). 

Uejib Harnero HCcneAOBaHHfl cocToana b H 3 yneHHH BpeMeHHbix H 3 MeHeHHH C 0 2 -ra 30 - 
obMeHa b cbh 3 h c BeAyiUHMH KjiHMaTOo 6 pa 3 yiomHMH (JiaKTopaMH y ocHOBHbix Jiecoobpa- 
3 yiomHX nopoA JiecHOH 30 Hbi ripHOaHKajiba, a Taoce b Hcnonb 30 BaHHH sthx a&hhhx aah 
AH arnocTHKH hx SKOJiorHHecKHx cbohctb. 


MaTepnaji h MeTOAHKa 

PbyneHHe (J)OTOCHHTe3a 12-jicthhx KynbTyp AHCTBeHHHUbi ch6hpckoh Larix sibirica 
Ledeb., cochbi oOmkhobchhoh Pinus sylvestris L. h enw ch6hpckoh Picea obovata Ledeb. 
npoBOAHAH b 1995 h 1996 it. b nHTOMHHKe, 3aji0)KeHH0M b 1985 r. Ha oxpaHHe 
r. HpKyrcKa. FIhtomhhk pacnonoxceH Ha nonoroM CKjiOHe (2—3°) boctohhoh 3Kcno3HUHH 
Ha cepoh necHOH HeonoA3oneHHOH cyrnHHHCTOH noHBe. JXaa nocaAKH Hcnonb30BajiH 
2-neTHHe caxceHUbi. KynbTypbi ne noAHBaAH, nepBbie 3 roAa nponaAbiBann. JXjih HCcneAO- 
BaHHH 0T6HpajiH no 3 MOAenbHbix AepeBa KaxcAoro BHAa. 

<6oTocHHTe3 onpeAenanH c cepeAHHbi Maa ao cepeAHHbi OKTa6pa Ha xBoe 2-ro roaa 
xch3hh y cochw h eAH h Ha XBoe c npomnoroAHHx noOeroB y AHCTBeHHHUbi c noMombio 
12-KaHaJIbHOH ra30MeTpHHeCK0H yCTaHOBKH, CMOHTHpOBaHHOH Ha OCHOBe HH(})paKpaCHOrO 
ra3oaHanH3aTopa «Infralyt-4» (LLIep6aTK)K, 1990). rioJiH3THJieHOBbie accHMHAaunoHHbie 
xaMepbi pa3MemaJin Ha HHTaKTHbix no6erax b cpeAHeh nacTH KpoHbi c ioxchoh CTopoHbi. 
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flnHTejibHOCTb Ha6jiio^eHHM cocTaBHJia 76 cyT b 1995 r. h 80 cyr b 1996 r. PacneT 

HHTeHCHBHOCTH ({)OTOCHHTe3a npOH3BOAHAH B MKMOJIb C0 2 /(m2 nOBepXHOCTH XBOH • c) Ha 

KaxcjjbiH nac (+10 mhh) CBeTJioro BpeMeHH cyTOK (JIoHr, XojiJirpeH, 1989). ELnomajib 
nOBepXHOCTH xboh, noMemaeMOH b accHMHAaunoHHyio KaMepy, paccHHTbiBajiH no cneun- 
ajibHbiM TaOjiHuaM (UejibHHKep, 1982; UejibHHKep, Erib+Hna, 1996). JJjisi onpeAeAeHHa 
AHCBHOH H BereTaUHOHHOH npO^yKTHBHOCTH yCBOeHHH C0 2 CTpOHJIH rpacJjHKH no epe^HHM 

BeJiHHHHaM (J}OTOCHHTe3a H3 3 noBTopHOCTew (c 3 MOfleJieH) (Fuchs et al., 1977; Fichter 
et al., 1994). 

riapajuiejibHO c H3MepeHneM yrjieKHCJioTHoro ra3oo6MeHa perHCTpnpoBajiH ocaAKH, 
bcjih HenpepbiBHyn) 3anncb TeMnepaTypbi B03Ayxa h no+Bbi, BJiaxcHOCTH B03Ayxa, coAHen- 
hoh pa^naunH. ExceAeicaAHO TepMOBecoBbiM mctoaom onpe^ejiajiH BJiaxcHOCTb no+Bbi b 
MeTpoBOM cnoe nepe3 10 cm. 3anacbi ^ocTynHOH noMBeHHon BJiara paccuHTbiBann no 
o6menpHH»TOH mctoahkc (OeAopoBCKHH, 1975). BnaxcHOCTb aaBaAaHHa onpeAeAHAH no 
MaxcHMajibHOH rnrpocKonHHHOCTH c npHMeHeHHeM K03(fx})HUHeHTa 1.5 (HwKOJiaeB, 1948). 
Bojiee noflpoGHbie cBeAeHHa o MeTOAax h Hcnojib30BaHHOM o6opyAOBaHHH npHBe^eHbi b 
HauiHX npeflbmyumx ny6AHKaunax (LUepSaTiOK, 1990; UUepOaTioK h Ap., 1991). 


Pe3yjibTaTbi h oGcyatAemie 

BereTaunoHHbiH nepHO.ii 1995 r. b ucjiom CAeAyeT oxapaKTepH30BaTb xax 3acyuiAHBbiH 
(Ta6ji. 1). OcoOeHHO Mano ocajucoB Bbinano c 20 Maa no 31 Hiojia — 93 mm npoTHB 178 mm 
no cpeAHeMHorojieTHeH HopMe. JleTOM b TeneHHe Mecaua (c 20 HiOHa no 21 hioaa) aoxcach 
He 6bino BOoOme. B cepeAHHe hioaa 3anacbi AOCTynHOH BJiara b BepxHeM nojiyMeTpoBOM cjioe 
nOHBbl CHH3HJIHCb AO 27 MM (pHC. 1). 3acyiIIAHBbIH nepHOA COnpOBOXCAanca BbICOKHMH 
TeMnepaTypaMH B03Ayxa h noHBbi, a Taioxe noBbimeHHbiM ypoBHeM HHcoAauHH. YcHAenne 
HacTynHBuieH 3acyxn 6buio npeAOTBpameHO BbinaAeHHeM 21 h 22 Hiona 30 mm ocaAKOB. Ohh 
He o6ecnenHAH cyinecTBennoro nonoAHenna 3anacoB anarH b noHBe, ho HHHUHHpoBaAH 
HOpMaAbHOe pa3BHTHe paCTeHHH BO BTOpOH nOAOBHHe BereTaUHH. 


TAEJIMUA 1 

KAHMaTHMecKaa xapaicrepHCTHKa BereTaunoHHbix nepHOAOB 1995 h 1996 rr. 






Mecflii 



CyM- 

Ma 

IloKa3aTejib 

Tor 

V 

(20-31) 

VI 

VII 

VIII 

IX 

X 

OcaAKH, mm 

1995 

15 

48 

30 

136 

38 

18 

285 


1996 

18 

108 

127 

85 

31 

10 

379 


CpeAHee 

MHorojieTHee 

16 

70 

92 

85 

44 

21 

328 

CpeAHeMecaHHaa 

1995 

9.7 

15.3 

18.8 

16.8 

7.8 

3.3 

— 

TeMnepaTypa bo3- 

1996 

15.5 

14.0 

20.1 

15.6 

7.7 

2.1 

__ 

Ayxa, # C 

CpeAHee 

MHorojieTHee 

10.3 

14.8 

17.6 

15.0 

8.1 

0.5 

— 

CpeAHeMecaHHaa 

1995 

5.0 

9.6 

14.2 

15.1 

10.0 

5.1 

— 

TeMnepaTypa 

1996 

6.5 

8.8 

13.2 

14.0 

8.8 

5.6 

— 

noHBbi Ha niy6H- 
He 20 cm, °C 

CpeAHee 

MHoroaeTHee 

6.0 

12.8 

16.8 

15.9 

10.3 

3.1 

— 

CyMMapHaa cojiHen- 

1995 

2539 

3314 

3202 

2691 

1329 

1240 

— 

Haa paanauHa, 

1996 

2254 

2494 

3214 

2635 

1770 

1135 

— 

Moab/(M 2 • Mec) 

CpeAHee 

MHorojieTHee 

2720 

2808 

2637 

2219 

1647 

1076 

— 


118 









Phc. 1. BereTaiiHOHHbie H3MeHeHHH 3anaca flocryiiHOH iiohb€hhoh BJiaru b ropH30HTe 0—50 cm. 

1 — 1995 r. t 2 — 1996 r. no och a6cuHcc — Mecaubi; no och opuHHaT — 3anac ajiarn, mm. 

BeceHHe-jieTHHH ce30H 1996 r. 6 bui aokjuihbwm. B Mae — Hiojie kojihmcctbo ocaaxoB b 
2.7 pa3a npeBbicnjio cpeamoio mhoidjicthioio HopMy h cyMMy ocaaxoB 3 a aHanorHMHbiH 
nepHOfl b 1995 r. yMeHbiueHHe KOJinnecTBa ocaaxoB b aBrycTe — oicni 6 pe Ha 16 h 34 % b 
cpaBHeHHH cooTBeTCTBeHHO co cpe,aHeMHorojieTHeH HopMoii h ocauxaMH 3 a sth xce Mecaubi 
b 1995 r. Bbi3Bano HCcymeHHe noHBbi. 3anacbi Bjiani b Hen co BTopow uexaabi aBiycra h ao 
KOHua Ha6jno^eHHH 6buiH MeHbuie, neM b 1995 r., h b cpejjHeM cocTaBHJiH 43 — 47 mm. 

Cjie,aoBaTejibHo, oco6chhoct5imh norouHOH o6cTaHOBKH 2 jieT naOjnoaeHHH cneuyeT 
CHHTaTb noHBeHHyio 3acyxy b Hiojie—nepBOH aeicaae aBrycTa b 1995 r. BjiaxcnocTb noHBbi 
b 3tot nepnoa b naH6ojiee HacbimeHHOM kophhmh pacTeHHH ropH30HTe (0 — 50 cm) 6buia 
6 jih3koh k BjiaxcHOCTH 3aB$maHH5i. IlepBaa nojiOBHHa BereTauHH 1996 r. OTjiHnajiacb 
aoxjyiHBOH norouon. Occhhhh xce uccJihuht BJiarn b noHBe 6bui He CTOJib 3HanHTejibHbiM, 
xax jieTOM 1995 r., h He 0Tpa3HJica Ha coctoahhh pacTeHHH. 

OTMeneHHbie oco6chhocth noroaHbix ycjiOBHH npoaBHJiHCb b BereTaunoHHOH uHHaMH- 
xe aCCHMHJiaUHOHHOH aKTHBHOCTH HCCJieUOBaHHbIX XBOHHbIX. Ce30HHOFO XOfla cJ)OTO- 

CHHTe3a 3 bh;iob b 1995 r. cbohctbch HiojibCKHH «npoBaji» — uenpeccna, coBnaBiuaa no 
BpeMeHH c noMBennoH 3acyxoH (pnc. 2). Y 6ojiee Tpe6oBaTejibHOH k BJiare ejiH (OpjioB, 
1996) b OTaejibHbie 3acyuuiHBbie uhh (xax npaBHjio, c TeMnepaTypoii B03uyxa Bbirne 25 °C) 
^enpeccHa conpoBoxmanacb BbwejieHHeM C0 2 na CBeTy h ero OTpnuaTeJibHbiM aneBHbiM 
6ajiaHC0M. IIocjie.aeHCTBHe npoflojixcHTejibHoro BOUHoro CTpecca OTpa3HJiocb na ypoBHe 
(}30T0CHHTe3a b TeneHHe Bcero nocneayioiuero nepnoaa BereTauHH 1995 r., necMOTpa na 
yjiyHiueHHe ycjiOBHH noHBeHHoro yBJiaxcHeHHH. B aBrycTe—OKTH6pe npouyKTHBHocTb 
c{)0T0CHHTe3a y JiHCTBeHHHUbi, cochm h oco6eHHo y ejiH 6buia nnxce no cpaBHeHHio c 
TaxoBOH b BeceHHHe MecHUbi 3Toro roua, a Taxxce naMHoro HHxe, neM oceHbio 1996 r. c 
MeHee OjiaronpHHTHbiMH noKa3aTejiHMH Tenjio- h BJiaroo6ecneHeHHOCTH MecTOo6nTaHHH 
(Ta6ji. 1; pnc. 1—3). 

CBH3b aCCHMHJI^UHOHHOH Cn 0 C 06 H 0 CTH XBOHHbIX C yBJiaXCHCHHOCTbK) SKOTOnOB npO- 
cnexHBaeTCH Taoce b uhcbhoh uHHaMHKe npouecca. B xanecTBe npHMepoB npeucTaBJieHbi 
HHeBHbie H3MeHeHH« 4 )OTOCHHTe3a paCTeHHH B £HH C OnTHMaJIbHbIM H CTpeCCOBbIM 
cocTOHHHeM BJiaroo6ecneneHHOCTH nonBorpyHTOB (pnc. 4). IIpH onTHMajibHbix ycjiOBHHX 
yBJiaXCHeHHH (106 MM) UHCBHOH XO JX (|)OTOCHHTe3a HCCJie£OBaHHbIX BH^B XBOHHbIX hmcji 
cxouhuh xapaKTep (pnc. 4, A). Pa3JinnajiHCb ohh TOJibxo no ypOBHio (JxrrocHHTeTHnecKOH 
cnocoOHOCTn: y cochm b TeneHHe aha (xpoMe paHHHx yrpeHHHx h BenepHHx nacoB) oh 
B apbnpoBaji b npeuenax 3.0, a y ejiH h JiHCTBeHHHUbi — b y3KOM unana30He 1.2— 
1.4 MKMOJib C0 2 /(m 2 • c). Ha (})OHe ocTporo ^e(J)HUHTa nonBeHHon BjiarH (36 mm) h 
B bicoKOH TeMnepaTypbi B03uyxa (33 °C b 16 m) KpHBbie (J)OTOCHHTe3a npnoOpejiH npxo 
BbipaxceHHbiH flenpeccHOHHbiH xapaKTep (pnc. 4, E). Pa3jiHHH5i Mexcuy BHjuaMH 3aKjnona- 
JiHCb b npoziojDKHTejibHOCTH h my6HHe uenpeccHH ycBoeHHH C0 2 . Y enn naOjnoAajiocb 
3HannTejibHoe (ao -0.4 — 0.5 MKMOJib/(M2 • c )) Bbi.aejieHHe C0 2 na CBeTy c 10 ao 19 m, y 
cochm — cjia6aa smhcchh C0 2 npo^onxcajiacb TOJibKO c 12 ro 17 n, Tor,aa xax y 
JiHCTBeHHHUbi C0 2 -ra30o6MeH, xot« h Ha hh3kom ypoBHe (0.1—0.3 MKMOJib/(M2 • c)), ho 
6bui nojioxcHTejibHbiM b TeneHHe Bcero CBeTjioro BpeMeHH cyrox. 
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Phc. 2. BereTauHOHHbie H3MeHeHH» aHeBHOH npo- 
JiyKTHBHOCTH (J)OTOCHHTe3a BHflOB XBOHHbIX B 

1995 r. 

1 — eab, 2 — J1HCTBCHHHU3, 3 — COCHa. Flo och a6c- 
uhcc — Meciiubi; no och opaHHaT — npoayKTHBHOCTb 
4)OTOCHHTe3a, MMOJib C0 2 /(m 2 • aeHb). CyMMapHaa npo¬ 
ayKTHBHOCTb (J)OTOCHHTe3a 3a BcrcTaiiHOHHbiH nepnoa: 
eab — 3.10, ancTBCHHHua — 3.08, cocHa — 9.18 Moab 
C0 2 /m 2 noBepxHocTH xboh. 


Phc. 3. BereTauHOHHbie H3MeHeHH« uhcbhoh npo- 

ayKTHBHOCTH (J)OTOCHHTe3a BHflOB XBOHHbIX B 

1996 r. 

O603HaHeHH& Te »e, hto h Ha pHc. 2. CyMMapHaa npo- 
ay kthbh ocTb (|)OTocHHTe3a 3a BereTauHOHHbiH nepnoa: 
eab — 6.76, nncTBeHHHiia — 4.88, cocHa — 8.71 Moab 
C0 2 /m 2 noBepxHocTH xboh. 



5 7 9 11 13 15 17 19 11 5 7 9 11 13 15 17 19 Z1 


Phc. 4. JOUieBHbie h3mchchh# (JiaKTOpoB BHeuiHeu cpeaw h C0 2 -moo6MeHa y bhuob xbohhhx npH pa3HOH yB- 

aaxHeHHocTH noHBbi. 

3anac Baara b caoe noHBbi 0—50 cm: A — 106 mm, B — 36 mm. 1 — cocHa, 2 — eab, 3 — aHCTBeHHHua. no oc»m a6c- 
uhcc — BpeMa, h. no ocsm opaHHaT: a — TeMnepaTypa B03ayxa, °C; 6 — OTHOCHTeabHaa BaaxHOCTb B03ayxa, %\ e — cyM- 
MapHaa coaHeHHaa paananna, MMoab /(m 2 • c); z — C0 2 -ra30o6MeH, MKMoab /(m 2 • c). 




TABJIMUA 2 


H3MeHeHMe JIHeBHOH IIpOflyKTHBHOCTH <J)OTOCHHTe3a BHJJOB XBOHHbIX H (J)aKTOpOB 
BHeniHeH cpeabi b pa3Hbie nepnoabi BereTauHH 1995 h 1996 rr. 


Ce30H, aaTa 

npO^yKTHBHOCTb (JjOTOCHH- 
Te3a, MMOJib C0 2 /(m 2 • aeHb) 

OaKTOpbi cpeflbi 

CocHa 

Ejib 

JlHCTBeH¬ 

HHua 

3UB 

Q 

T b 

T n 

W 


JleTo, 1995 r. 


BAaoKHuu nepuod 









22 VI 

113.2 

27.8 

74.1 

120 

125 

17.3 

10 

61 

3acyiwiuebiu nepuod 









18 VII 

22.3 

-1.8 

18.3 

34 

102 

25.8 

15 

62 

19 VII 

11.5 

-3.2 

12.2 

36 

107 

27.8 

16 

58 

1 VIII 

13.1 

3.5 

63.6 

41 

123 

24.1 

16 

58 

2 VIII 

22.9 

8.4 

58.7 

39 

115 

24.1 

16 

58 

3 VIII 

19.7 

2.5 

18.9 

37 

112 

24.5 

16 

63 

8 VIII 

31.3 

7.7 

17.4 

35 

106 

18.2 

15 

75 

Cpe^Hee 

20.1 

2.8 

31.5 

37 

111 

24.1 

16 

62 


O c e h b, 1996 r. 


BAaofCHbiu nepuod 

3 IX 

69.8 

52.6 


50 

79 

15.0 

11 

78 

3acyumuebiu nepuod 
24 IX 

56.7 

36.8 


39 

68 

14,1 

9 

60 

25 IX 

49.5 

34.5 

- 

38 

71 

15.1 

9 

60 

CpeaHee 

53.1 

35.6 

— 

38 

70 

14.6 

9 

60 


npHMenaHHe. 3UB — 3anac aocTynHon anarn b cjioe noHBw 0—50 cm, mm; Q — cyMMapHaa cojmeHHafl 
paxwaijRH, MOJib/(M 2 • flCHb); Tb — cpeaww flHeBHaa TeMnepaTypa B03,ayxa, *C; Tn — cpe/uuiH jlHeBHas TeMnepaTypa 
noMBbi Ha nrcyOHHe 20 cm, c C; W — cpeflHJW jxHeBHas oTHocHTejibHafl BJiaacHocTb B03/iyxa, %. nponepK 03HanaeT 
OTCyTCTBHe flaHHbDC. 


Heo^HHaKOBbiH xapaKTep BpeMeHHbix H3MeHeHHH $OTOCHHTe3a pacTeHHH yxa3biBaeT 
Ha BHAOcneuH^HHHOCTb peaKUHH 450TOCHHTe3a XBOHHbix Ha Bjiaroo6ecneHeHHocTb Mec- 
TOo6HTaHHH. BHUOCneUH(|)HHHOCTb CTaHOBHTCH eme 6oJiee OHeBHUHOH npn CpaBHeHHH TOH 
xce peaKUHH no HHTerpajibHbiM noKa3aTejiHM c|)OTOCHHTe3a — uhcbhoh h BereTaunoHHOH 
npouyKTHBHOCTH. B Ta6ji. 2 npHBeueHbi uaHHbie o uhcbhoh c|)OTOCHHTeTHHecKOH npouyx- 
thbhocth HCCJieuoBaHHbix bhuob, nojiyneHHbie b OTuejibHbie uhh h nepnoubi JieTa 1995 r. 
h oceHH 1996 r., KapuHHajibHO pa3JiHHaBiiiHxc5i rjiaBHbiM o6pa30M no 3anacaM Bjiarn b 
noHBe. B neTHioK) 3acyxy no cpaBHeHHio c BJiaxtHbiM nepnouoM npouyKTHBHOCTb (})oto- 
cHHTe3a y BjiarojnoOnBOH ejiH yMeHbiiiHJiacb noHTH b 10 pa3, y cochbi — b 5.6 pa3a. 
JlHCTBeHHHua CHH3Hjia accHMHjiHUHOHHyio aKTHBHOCTb TOJibKO b 2.4 pa3a. B CeHT«6pe 
CHHXCeHHe (jDOTOCHHTeTHHeCKOH npOUyKTHBHOCTH eJIH B 1.5 pa3a H COCHbl B 1.3 pa3a 6bUIO 
nponopunoHajibHbiM naaeHHio ypoBHfl yBJiaxcHeHHOCTH noHBbi. JlHCTBeHHHua k 3TOMy 
BpeMeHH yipaTHJia cnoco6HOCTb k c|)OTOCHHTe3y H3-3a MaccoBoro noxcejiTeHHH xboh. 

OuHaxo Gojiee peajibHoe npeucTaBJieHHe 06 3KOJiorHHecKHX oco6chhocthx bhuob 
XBOHHbix MOXCHO nOJiyHHTb, nO-BHUHMOMy, npH COnOCTaBJieHHH HX (J)OTOCHHTeTHHeCKOH 
aeflTejibHOCTH b 3acymjiHBOM (b nepnou aKTHBHoii BereTauHH) 1995 r. h oTHOCHTenbHo 
6jiaronpnaTHOM no BJiarooOecneneHHOCTH (b stot xce nepnou) 1996 r. IIpouyKTHBHocTb 
4)OTocHHTe3a 3 a BereTauHOHHbiH ce30H 1995 r. y enn 6buia Hnxce, neM b 1996 r., b 2.2 pa3a, 
a y jiHCTBeHHHUbi — b 1.6 pa3a. CocHa xce npoaBHJia HHUH^epeHTHocTb k pa3HbiM 
SKOJiorHHecKHM pexcHMaM. Ee (J)0T0CHHTeTHHecKasi npouyKTHBHOCTb OKa3ajiacb npaKTH- 
necKH ouHHaKOBOH b o6a roua (pnc. 2, 3). MeHbmaa BejiHHHHa npouyKTHBHOCTH cochw b 
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TABJIHUA 3 


Ko3(J)(J)HlJ,HeHTbI KOppeJWUMH CBH3H UHeBHOH npOUyKTHBHOCTH (J)OTOCHHTe3a 
BnaoB xBOHHbix c (J)aicropaMH cpe^bl 


OaKTOpM 

CocHa 

Ejib 

JlHCTBeHHHUa 

cpeflbi 

1995 r. 

1996 r. 

1995 r. 

1996 r. 

1995 r. 

1996 r. 

Q 

0.64 

0.64 

0.35 

0.49 

0.74 

0.65 

3flB (10 cm) 

0.42 

0.31 

0.47 

0.28 

0.08 

0.50 

3flB (50 cm) 

0.52 

0.51 

0.56 

0.56 

0.16 

0.40 

T b 

0.34 

0.46 

0.19 

0.36 

0.65 

0.74 

T n (5 cm) 

0.31 

0.50 

0.11 

0.42 

0.53 

0.85 

Tn (20 cm) 

0.11 

0.34 

-0.06 

0.27 

0.23 

0.73 

W 

-0.44 

-0.23 

-0.20 

-0.15 

-0.29 

0.18 


IIpHMeHaHHe. Q — cyMMapHaa cojiHeHHaa pa^nauMH, 3/JB (10 cm) h 3/JB (50 cm) — 3anac aocrynHOH 
BJiarn b cjioe noHBbi 0—10 h 0—50 cm cootbctctbchho, Tb — cpeflHflfl flHeBHaa TeMnepaTypa B03flyxa, Tn (5 cm; 
h Tn (20 cm) — cpeflHJw AHeBHafl TeMnepaTypa noHBM Ha rjiy6HHe 5 h 20 cm cootbctctbchho, W — cpeiuou; 
AHeBHafl oTHocHTejibHaa BJiaxHocTb Boaayxa. 


1996 r., BepoHTHO, o6ycjioBjieHa noHHxceHHOH ocBemeHHOCTbio h TeMnepaTypon jictom 
3tofo ro.ua. TeM He MeHee caM cjpaicT HH,uH(J)(J)epeHTHOCTH CBH,ueTejibCTByeT o 6ojiee 
bwcokoh CTeneHH 3acyxoycTOHHHBOCTH flaHHoro BH.ua no cpaBHeHHio c jiHCTBeHHHuen h 
ejibio. 

Pe3yjibTaTbi npoBeueHHbix conocTaBJieHHH noKa3biBaiOT, hto b uejioM (b BereTaunoH- 
HOM acneKTe) BeJIHHHHa (J)OTOCHHTeTHHeCKOH npOflyKTHBHOCTH BHUOB XBOHHbix B TOH HJ1H 
hhoh npHpoOTOH CHTyauHH 3aBHCHT He TOJibKo ot noHBeHHOH BJiaxcHOCTH, a ot KOMnjiexca 
B3aHMOCB«3aHHbix 3KOJiorHHecKHx (fcaKTopoB. 3 to nouTBepxcuaioT uaHHbie KoppejiH U.H OH - 
Horo aHaJIH3a CB513H UHCBHOH npOUyKTHBHOCTH (})OTOCHHTe3a paCTeHHH C OCHOBHbIMH 
(JiaKTopaMH BHeuiHew cpeuw (Ta6ji. 3). Ecjih 3a KpHTepnn «npnopHTeTa» cjiaKTopoB 
npHHHTb HanGojibiune 3HaneHH5i kosc^huhchtob KoppejiauHH (Bbirne 0.5), to BeuymHMH 
cJiaKTopaMH, onpeuejiaiomHMH (jpoTOCHHTeTHHecKyio ueflTejibHOCTb cochw, oxasajincb oc- 
BemeHHOCTb h b Manon CTeneHH 3anac noHBeHHOH Bjiara; y enn — 3anac BJiarn; > 
jiHCTBeHHHUbi — CBeT, TeMnepaTypa B03uyxa h noHBbi. B HTore sth uaHHbie cnyxcaT 
BeCOMbIM AOKa3aTeJIbCTBOM He TOJIbKO HHJIHKaTOpHOH pOJIH (j}OTOCHHTe3a, HO H CBHfleTejlb- 
CTBOM pa3HbIX SKOJlOTHHeCKHX CBOHCTB paCTCHHH. fleHCTBHTeJIbHO, OCHOBHbie SKOJIOTHHeC- 
KHe oco6eHHOCTH nccjieziOBaHHbix bhuob XBOHHbix b stom aHajiH3e npoHBHjiHCb HanSonee 
nojiHo: CBeTOJnoOne h 3acyxoycTOHHHBOCTb cochbi, TeHeBbiHOCJiHBOCTb h HeTpeOoBaTejib- 
HOCTb k Tenjiy BJiaromoOnBOH enn, CBeTomoOne h Bbicoxafl njiacTHHHocTb no othouichhio 
k nmpoTepMHHecKHM cjpaKTopaM JiHCTBeHHHUbi. KojiHHecTBO Beuymnx (})aKTopoB y oTflejib- 

HblX BHUOB paCTeHHH - 3TO CBOeTO pofla HHCJlO J1HHHH CBH3H HX cJ)yHKU,HOHHpOBaHHH C 

oKpyxcaiomeH cpeuoii. HeM hx 6ojibuie, TeM 6ojiee pa3Hoo6pa3Hbi ycnoBHfl oOnTaHHa BHua, 
TeM 6ojibuiee hhcjio SKOJiorHHecKHx hhih oh moxcct 3aHHMaTb, TeM 6ojiee oOuinpeH ero 
apeaji. B OTHOiueHHH nccjieuoBaHHbix xbohhbix npaBOMepHOCTb sthx bbibouob nouTBepxc- 
uaeT hx npocrpaHCTBeHHoe pacnpocTpaHeHHe. Tax, eJiOBbie HacaxcueHna He 3aHHMaiOT 
OojibuiHx nnomaueii h npnypoHeHbi k noHHxceHHbiM MecTaM, Torua xax MaccHBbi cochhkob 
3aHHMaioT Oojibuine ruiomaun c pa3HOo6pa3HbiM penbe^M, a apeaji JiHCTBeHHHUbi 
npocTHpaeTca ot jiecocTeneH UeHTpajibHOH A3HH jxo necoTyHupbi. 

TaKHM o6pa30M, npn uocTaTOHHO 6ojibuiOM MaccHBe uaHHbix o (})0T0CHHTe3e paCTeHHH, 
nojiyneHHbix b uinpoxoM unana30He BapbHpoBaHHfl (JiaKTopoB cpeuw (ot onTHMajibHbix jxo 
CTpeccoBbix 3HaneHHH), SKOJiorHHecKHe ocoOchhocth BH.ua Moryr 6biTb ycTaHOBjieHbi Ha 
ocHOBaHHH aHajiH3a H3MeHeHH5i jnoOoro H3 noKa3aTejien cj)OTOCHHTe3a: ero hhtchchbhoc- 
th, MaxcHMajibHbix 3HaneHHH, cyTOHHOH h BereTauHOHHOH npouyKTHBHOCTH. XopouiHM 
UonojiHeHHeM k KOMnjiexcy noxa3aTejieH ABJiaioTCfl CBeueHHa o cbctobbix h TeMnepaTyp- 
Hbix onTHMyMax (})OTOCHHTe3a (lUepOaTioK h ^p., 1991). 
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COBnafleHHe 3X0JI0r0-(j)H3H0J10rH4eCX0H XapaXTepHCTHXH COCHbl, JIHCTBeHHHUbI H eJIH, 
COCTaBJieHHOH Ha OCHOBe HX aCCHMHJiaUHOHHOH AeHTeJIbHOCTH, C TpajlHUHOHHblMH Jieco- 
BO^CTBeHHbiMH onHcaHHHMH sxojiornnecxHX oco 6 eHHocTeH 3thx nopoa nOMTBepXCaaeT 
npaBOMepHOCTb Te3HCa 06 HHUHXaTOpHOH pOJIH (})OTOCHHTe3a. B CBOK) 04epeAb 3TO 
n0a4epKHBaeT nepcneKTHBHOCTb HCnonb30BaHHfl (|)OTOCHHTeTH4eCXOH 4>yHKUHH B UeJIHX 
anarHOCTHKH x<H3HeHHoro coctojihhji pacTeHHH, oueHXH hx yctohhhbocth k He 6 jiaro- 
npHHTHOMy B03;jeHCTBHio npnpouHbix h aHTponoreHHbix cjjaKTopoB. npH stom, no HaineMy 
MHeHHK), MOryr 6 bITb HBHUCHbl B03M0XCH0CTH K0JlH4eCTBCHH0H OUeHXH 3TOH yCTOH4HBOC- 

th. Ha noncK nyTen peuieHHH Taxon 3aaa4H HanpaBJieHbi b nocjieaHee BpeMH ycnjina 
aBTopoB flaHHoro coo6meHna. Heo6xoanMocTb pa3pa6oTKH hobhx noaxoaoB k HHunxauHH 
COCTOHHHH XaX OTfleJIbHbIX paCTCHHH, Tax H paCTHTeJIbHbIX COo6meCTB B yCJlOBHHX 
rjioGajibHoro 3arpji3HeHHa 6noc(})epbi He Bbi3biBaeT comhchhh. 

BbIBOflbl 

1. XapaxTep H3MeHeHnn JiioGoro noxa3aTejia (})OTOCHHTe3a, nonyneHHoro b pe3yjibTaTe 
MaccoBbix H3MepeHHH Ha cj)OHe npnpoOToro rpaaneHTa cjjaxTopoB cpeabi, o6T>exTHBHO 
oTpaxcaeT 3xoJiorn4ecxyio BnaocneuH(})H4HOCTb xbohhmx pacTeHHH. 

2. B CTpeccoBbix cnTyaunax BHaocneunc|)H4HOCTb npoaBjiaeTCH xoHTpacTHee n 3a 
6 ojiee xopoTxne cpoxn. 

3. CpaBHHTejibHbin aHajiH3 accnMHJiHunoHHon ueaTejibHocTH xbohhmx aocroBepHo 
nouTBepann CBeTOJnoGne n 3acyxoycTOH4HBOCTb cochh, TeHeBbiHocjiHBocTb n Tpe6oBa- 
TejibHOCTb x BJiare enn, CBeTOjno6ne n nJiacTH4HOCTb x (})axTopaM Tenno- n BJiaroo6ecne- 
4CHH0CTH JIHCTBeHHHUbI. 

4. FIoxa3aTejiH (|)OTOCHHTe3a Moryr uinpoxo Hcnojib30BaTbC5i xax juia BbiHBjieHHH 
3xojiorH4ecxoro cTaTyca OTaejibHbix bhuob, Tax h juu i onpeaeaeHHfl hx yctohhhbocth x 
CTpeccoBbiM HanpaxceHHOCTHM npnpoaHbix h aHTponoreHHbix (JjaxTopoB. 
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SUMMARY 

Daily and seasonal photosynthesis of Pinus sylvestris L., Larix sibirica Ledeb. and Picea obovatc 
Ledeb. was studied depending on weather conditions. It was found that in the forest zone of 
Pribaikalje the most important factors are soil and the air temperatures and water reserves in the 
soil. The number of leading factors, the direction and the degree of their connection with 
photosynthesis change in accordance with the ecological features of conifers studied here. The pattern 
of changes of any characteristics of photosynthesis during the seasons or in the development of 
stress weather conditions reflects species — specificity of conifers. Such specificity is pronounced 
more and becomes evident earlier in stress situations than during the seasons. 
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OCTATKH CTBOJIOB SEPTOMEDULLOCAULON PUTORANICUM GEN. ET 
SP. NOV. (WODOCARPACEAE S. L.) H3 BYJIKAHOrEHHbIX OTJIOJKEHHfi 
HH^KHErO TPHACA TYHrYCCKOrO EACCEHHA (CPEflHHH CHEHPb) 

N. S. SNIGIREVSKA YA, D. V. GROMYKO, N. K. MOGUTCHEVA. TRUNK REMAINS OF 
SEPTOMEDULLOCAULON PUTORANICUM GEN. ET SP. NOV. (WODOCARPACEAE S. L.) FROM 
VOLCANOGENIC DEPOSITS OF TUNGUSKA BASIN (THE MIDDLE SIBERIA, LOWER TRIASSIC) 

OnwcaHM odaTKH OKaMeHejibix ctbojiob Septomedullocaulon putoranicum gen. et sp. nov. c cerrrapoBaHHOH 
cep/weBHHOH h Tax Ha3biBaeMOH «no^oxapnoaaHOH» nopoBOCTbio nonefi nepexpecTxa bo btophhhoh xcHJieMe. 
06cyxcnaioTca oco6chhocth crpoeHHa oceBbix opraHOB paHHeMe3030HCKHx xbohhmx h HexoTopbie acnexTbi hx 
KJ iaCCHCjjHKaUHH. 

KjiiOHeBbie cnoBa: xBOHHbie, npeBecHHbi, aHaTOMna, CpenHaa CH6npb, TpHac. 

77 podojDK&H naneoKCiuiomoMunecKue uccjiedoeamui 
M€3030 uckux dpeeecun, mu CHumaeM ceouM npuxmnuM 
domoM nocenmumb npednazaeMyio ny6jiuKai{UJO U3eecm- 
HOMy najieo6omaHUKy H h e c c e AjieKceeeue LLIujiku- 
hou, padomu Komopou cocmaejuuom eaxcHuu 3man e 
u3ynenuu cmpytcrnypHou 3eojuoi{uu xeounux ceeepnux pau- 
oHoe Poccuu. 

OKaMeHejibie ctbojim, bctbh h o6jioMKH*ApeBecHHbi aBJiaiOTca oahhmh H3 Hanbojiee 
pacnpocTpaHeHHbix (Jjocchjihh b KOMimeKcax pacTHTejibHbix ocTaTKOB, Ha KOTopwx 
ocHOBbiBaiOTCB flaHHbie o (Jxriope paHHero Tpnaca. OflHaKo hx HeaocTaTOHHaa H3yneHH0CTb 
3HaHHTejibHO oOejmaeT npeACTaBJieHHH o cocTaBe apeBecHbix h KycTapHHKOBbix npe^CTa- 
BHTejieii cjDJiopbi, b nepByio onepe^b xbohhbix. B HacToamee BpeMa b nccjieflOBaHHH 
TpHacoBbix xipeBecHH Pocchh c^ejiaHbi jinuib nepBbie main. Tax, b BepxHeM Tpnace 3cmjih 
OpaHua-HocHcJ^a H. A. UlHJiKHHa (1967) onncana Xenoxylon cf. latiporosum (C. Cramer) 
Gothan, Araucariopitys dibneri Shilk. h A. gregussii Shilk. riocneaHHe 2 BHjia 3aTeM 6buiH 
nepeBefleHbi b pojj Protocedroxylon c oc^opMJieHHeM cooTBeTCTByiomHX KOMOnHaunn: 
P. dibneri (Shilk.) Shilk. et Chudajb., P. gregussii (Shilk.) Shilk. et Chudajb. (UlHJiKHHa, 
XyziaiibepAbieB, 1971; UlHJiKHHa, 5IueHxo-XMejieBCKHH, 1980). HHTepecHa HaxojjKa 
CTBOJia XBOHHOTO C CenTHpOBaHHOH Cep^UeBHHOH H TaK Ha3bIBaeMOH «KaJIJIHTpOH,aHOH» 
nopoBOCTbio pa^HanbHbix ctchok Tpaxenjj btophhhoh KCHJieMbi b HHXcHeTpnacoBbix 
OTJioxceHHax TyHiyccxoro OaccenHa (UlHJiKHHa, 1984). Ycjiobho oh 6biJi OToxmecTBJieH 
c xopHeBOH CHCTeMOH HOBoro pojja Araucariorhizoxylon , npeanojioxcHTejibHO po^cTBeH- 
hotO apayKapneBbiM. B nojib3y CTe6jieBOH npnpoflbi ocTaTKOB CBHfleTejibCTByiOT, ojiHaxo, 
xoporno BbipaxceHHaa AHCKOHjmaa cepjmeBHHa h peryjiapHO pacnojioxceHHbie JiaTepajibHbie 
cjieflbi, HHHepBHpyiomHe, no-BHjmMOMy, yKoponeHHbie no6ern. BbimeynoMaHyTbiMH ny6- 
jiHKaunaMH orpaHHHHBaiOTca coBpeMeHHbie aaHHbie o Haxoaxax OKaMeHejibix oceBbix 
opraHOB TpnacoBbix xbohhbix, BecbMa uinpoxo pacnpocTpaHeHHbix, b hbcthocth, b 
ByjiKaHoreHHbix h ByjiKaHoreHHo-ocaaoHHbix nopojiax Ha ceBepe a3HaTCKOH nacTH Pocchh. 

ripe^JiaraeMaa nyOjiHKauna noaroTOBJieHa b paMKax pa6oTbi no npoeKTy Pocchhckoto 
cj)OHjia cjDyHAaMeHTajibHbix nccjie^OBaHHH (POOH) «CTpyKTypHbie THnbi HCKonaeMbix 
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reorpa(J)HHecKoe nojioaceHHe 6acceHHa p. KypeiiKH (a) h MecTOHaxoameHHa apeBecHH (6). 
' 53, 37 — HOMepa o6HaxeHHH. 


ApeBecHH xbohhlix b najieocjinopax ceBepa a3naTCKOH nacTH Pocchh» (CHHrnpeBCKaa, 
TpoMbiKo, 1998; Gromyko, Snigirevskaya, 1998). Oahoh H3 3aaan npoeKTa HBjiaeTca 
BbmejieHHe «Moj*ejibHbix TaKCOHOB», ocHOBaHHbix Ha onHcaHHH He OTjjejibHbix ({jpameHTOB 
BTOpHHHOH KCHJieMbI, T. e. «JlpeBeCHHbI» B y3KOM CMbICJie CJlOBa, 3 . U 3 ocTaTKax oceBbix 

OpraHOB - CTBOJIOB, BeTBeH HJ1H KOpHeH - C COXpaHHBIlIHMCH CTpOCHHCM nepBHHHOH 

KCHJieMbi, cepjmeBHHbi h btophhhoh KCHJieMbI. flo 1975 r. TaKHe ocTaTKH othochjih k Tax 
Ha3biBaeMbiM «opraH-pojiaM», KOTopwe, no mhchhio najieo6oTaHHKOB, 3HaHHTejibHO 6ojiee 
6jih3kh k ecTecTBeHHbiM pojiaM pacTeHHH, neM «(})opMajibHbie TaKC0Hbi». OjmaKo JioniKa 
4)HjioreHeTHHecKHX MaHHnyjiauHH TpeGoBajia OTKa3a ot npoTHBonocTaBjieHHB TepMHHOB 
«opraH-pojj» h «cJ>opMajibHbiH poji» (Report..., 1979). IlpHCBaHBaH 6HHapHbie Ha3BaHH« 
OTcnepcHbiM cnopaM h nbuibue, najieo6oTaHHKH othochjih ocHOBaHHbie Ha hhx pojibi k 
« 4>opMajibHbiM pojtaM» KaK ajibTepHaTHBe «opraH-po,aaM», 3a6biBa», hto nbuibueBoe 3epHO 
H cnopa HBJUIIOTC5I CaMOCTOHTeJIbHbIMH OpraHaMH paCTeHHH, OCymeCTBJUIIOmHMH HX 
nojioBoe hjih 6ecnojioe pa3MHoxceHHe. 3HaHHTejibH0 6ojiee o6ocHOBaHHbiM 6buio npHMe- 


126 



hchhc noHHTHH «c})opMajibHoro poaa» h «opraH-po;ja» k HCKonaeMbiM «^peBecHHaM» b 
H iHpoKOM CMbicne. B nepBOM cjiynae HMejiH b BHjiy cjjparMeHTbi btophhhoh KCHJieMbi b 
BHfle 06 JIOMKOB pa3HOH BejIHHHHbl BCeraa BHe OpraHHHeCXOH CBB3H C nepBHHHbIMH 
CTpyKTypaMH, bo btopom, KaK yxce ynoMHHajiocb, — oceBbie opraHbi (Krausel, 1949; 
Vogellehner, 1967; Lepekhina, 1972). 

CraTbfl nocB^meHa onncaHHio oflHoro H3 hobbix npeacTaBHTejien mc3030hcxhx xboh- 
hwx — Septomedullocaulon putoranicum gen. et sp. nov., aHaTOMHHecxoe CTpoeHne 
ocTaTKOB KOTOporo no3BOJiaeT c yBepeHHocTbio npncBOHTb eMy HOBoe Ha3BaHHe. IIohcx 
OT nenaTKOB h MyMH(|)HxauHH BereTaTHBHbix h reHepaTHBHbix no6eroB, cBa3aHHbix co 
CTBOJiaMH 3Toro pacTeHHB, aBjiaeTca ojihoh H3 3aaaH 6yaymero HCCJieaoBaHHa. 


MaTepnaji h MerojufKa 

Jlna H3yneHHa b cbctobom MHxpocxone (CM) npHMeHajin TpajjHUHOHHyio MeTOflHxy 
H3roTOBjieHHa npo3panHbix iujihcJdob ( = cpe30B) b Tpex njiocKOCTHx — nonepeHHOH, 
paanajibHOH h TaHreHTanbHOH, — KOTopbie H3roTOBjiajiHCb b iiuiH^OBajibHOH MacTepcxon 
oxaejia najieoGoTaHHKH EoTaHHnecxoro HHCTHTyTa hm. B. JI. KoMapoBa (EHH) PAH 
A. O. rieTpoBbiM. 06pa3Ubi, npeOTa3HaneHHbie nnx nccjieflOBaHHa b cxaHHpyiomeM 3Jiex- 
TpoHHOM MHKpocKone (C3M), o6pa6aTbiBajiH nepexncbio Boaopojia hjih cjiaOon mejioHbio 
c KHnaneHHeM Ha npejjMeTHOM CTexjie. Kax npaBH.no, stoh o6pa6oTKH 6biJio zjocTaTOHHO, 
hto6w BbiBBHTb BaxcHbie jw a H3yneHHB HHCTbie noBepxHocTH ckojiob apeBecHHbi c xoporno 
coxpaHHBuiHMHCB nopaMH Ha pajjnajibHbix CTeHxax Tpaxena h Ha nojiax nepexpecra. 
HccjieAOBaHne MaTepnjia b C3M npoBOflHjiocb npH ynacTHH H. B. Hchuoboh h 
JI. A. KapueBOH. OoTorpac})HH (CM h C3M) BbinojiHeHbi T. H. IleTpoBOH. 

06T>exTOM H3yneHHH 6biJiH oxaMeHejibie (JjparMeHTbi He6ojibiuoro CTBOJia h coGctbchho 
btophhhoh xcHJieMbi, HaftneHHbie b 2 MecTOHaxoxoxeHHHx SacceHHa p. KypewxH (cm. 
pwcyHox). C6opbi npoBO^HJiwcb H. K. MoryneBOH oflHOBpeMeHHO c xojuiexunoHHpoBaHH- 
eM OTnenaTxoB. B CBoe BpeMa ohh 6buiH nepeaaHbi H. A. IIIhjixhhoh, ho He bolujih b 
nporpaMMy cneunajibHbix naneoxcHJiOTOMHHecxnx HCCJieflOBaHHH. B o6enx Tonxax hcxo- 
naeMbie jipeBecHHbi co6paHbi b BynxaHoreHHbix otjioxchhhx AByporHHCxoH cbhtw. H 3 
stoh ace CBHTbi no c6opaM A. A. EopyHHHXHHOH 6bui onHcaH Araucariorhizoxylon 
kryshtofovichii Shilk. (UlHJixHHa, 1984), TOHHoe MecTOHaxoaqjeHHe xoToporo, ojiHaxo, 
HeH3BecTH0. Mbi npHHHMaeM paHHeTpnacoBbiH B03pacT ByjixaHoreHHOH tojihxh (Peuie- 
hhh..., 1978; MoryneBa, 1986, 1998; floOpycxHHa, MoryneBa, 1987; Mogutcheva, 1996; 
MoryneBa, BeTexTHHa, 1998). T. H. CajioBHHxoB (1997) ziaTHpyeT ee otjioxcchhh no3jmeH 
nepMbio. 


Pe3yjibTaTbi 

THnoBOH bha Septomedullocaulon putoranicum onncaH H3 oOHaaceHHa c nojieBbiM 
HOMepoM 33 (no MoryneBon), xoTopoe HaxoziHTca b npaBOM 6opTy npaBoro 6e3biMaHHoro 
npHToxa p. Kypenxn b 28 xm HHace ycTba p. 3H/ie (cm. pwcyHox). B 3.5 xm Bbime ycTba 
pynbH o6HaxceH pa3pe3 BepxHeH nojjCBHTbi flByporHHCxon CBHTbi MomHocTbio oxojio 30 m, 
cjioxceHHbin 3ejieH0BaT0-cepbiMH Tyc|)onecHaHHxaMH c peaxHMH h MajiOMomHbiMH npocjio- 
hmh ajieBpojiHTOB h aprHjniHTOB. B BepxHen nacTH oOHaxceHHB HaOjuoflaioTCH 2 npocjioa 
6e;ioro H3BecTHaxa xeMoreHHOH npnpoflbi MomHOCTbio 0.5—1.0 m. Pa3pe3 3aBepmaeTca 
6a3ajibTaMH hhabimcxom cbhtm. 

B HHxcHen nacTH o6HaxceHH» b npocnoe Tyc{)onec4aHHxa MomHOCTbio oxojio 30 cm 
HafifleHO 3axopoHeHHe XBOHHbix — MHoroHHCJieHHbie, Hepe^xo o6pa3yiomHe cxonjieHHa 
OTnenaTXH ojiHCTBeHHbix BeTonex, no npe^BapHTejibHOMy onpeaejieHHK) B. 11. BnaaHMH- 
poBHH h T. II. Pa^neHxo (BjiajiHMHpoBHH h flp., 1967), oTHocamneca x Elatocladus 
linearis Prynada; BCTpeneHbi Taxxce oxaMeHejibie CTBOJibrHfen^BecTHbix xipeBecHbix pacTe- 
hhh h H3peaxa ctcGjih XBomeBbix. Cpe^n hhx BCTpenaiOTca BepTHxanbHO 3axopoHeHHbie 
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(b OTHOLLieHHH njIOCKOCTH HanjiaCTOBaHHH) CTBOJIHKH, KOTOpbie, nO-BH^HMOMy, 3axopoHe- 
hli in situ b pe3yjibTaTe 6bicTporo nocTynjieHHB 6ojibuioro KOJinnecTBa TeppureHHoro 
MaTepnana. Ha Hajiunue b o6HaxeHHH 3axopoHeHHoro noHBeHHoro cjioa yKa3bmaeT Taxxce 
npHcyTCTBne b hcm ocTaTKOB xpynHbix KopHeBHm. HecKOJibKO Bbiuie 3Toro npocjioa c 
xbohhhmh b Tyc{)onecHaHHKe HaH^eHbi oTnenaTKH xpynHbix c{)parMeHTOB jiHCTbeB nano- 
POThhkob, b ochobhom Katasiopteris polymorphd Mogutch., peace Astherothecd, peflKue 
ocTaTKH CTe6jien XBomeBbix. FIocneflHHe 3axopoHeHbi He tojibko b njiocicocTH HannacTO- 
BaHH5i, ho b pa3Hbix nnocKOCTax, cexymux njiacT. HaftjuaaaioTCfl Taoce oxaMeHejibie 
CTeSjin, cxo^Hbie c Osmunddcdulis. 

flpyroe MecTOHaxoacaeHHe (nojt N 2 37, cm. pncyHox) HaxoflHTca b 6e3biMHHHOM 
nepecbixaiomeM pynbe, BnanaiomeM b p. ABaM (npaBbiu npHTOK p. KypeuKu) b 4 km ot 
ee ycTbfl. B pycne pyHba b 3.5 km ot ero ycTba o6HaaceHbi TycJioreHHbie o6pa30BaHHJi h 
xcapoBbie JiaBbi xaicamiaHCKOH cbutw, 6a3ajibTbi TyKJiOHCKOH h Ha^exc^HHCKOH cbht, a 
Bbiuie — nopoflbi HuacHeu no^CBHTbi jjByporHHCKOH CBHTbi. Ohh npencTaBjieHbi 3ejieHO- 
BaTo-, ronydoBaTO- h acejiTOBaTo-cepbiMH TycJjonecnaHHKaMH, peace ajieBpojiHTaMH c 
naHKaMH h npocjiOHMH cpe^He- h MejiKOo6jioMOHHbix Tyc})OB, kojihhcctbo KOTopbix BBepx 
no pa3pe3y yMeHbiuaeTca. Tojima nepexpbiBaeTCfl HHTpy3HBHbiMH nopoaaMH. 

B pa3pe3e no 3 TOMy pynbio Ha6juo,aaioTC5i 6oraTbie 3axopoHeHH» pacTHTejibHbix 
ocTaTKOB (onpe^ejieHHH BjiaaHMHpoBHH, Pa&neHKO, MoryneBon). B HHacHeu Haem tojuixh 
b 3 ejieHOBaTOM Ty$oajieBpojiHTe HauneHbi xopomen coxpaHHocTH jincTba Mddygenid 
boredlis Radcz. B nonyMeTpe Bbiuie b acejiTOBaTO-cepoM TycJionecnaHHKe codpaHbi 
MHoroHHCJieHHbie OTnenaTKH Voltzid dvdmicd Mogutch., a Taxace HeGojibiune, bbho 
ajuioxTOHHoro npoucxoacaeHHJi (JiparMeHTapHbie ocTaTKH Pdmcdldmites sp., Clddophlebis 
sp., Mddygenid sp. B 7.5 m Bbiuie no pa3pe3y b 3eneHOBaTOM TycJionecHaHHKe BCTpeneHbi 
pe^Kne OTnenaTKH Clddophlebis sp., Tersielld leptophylld Mogutch., Rhipidopsis tridssicd 
Srebrod., Cdrpolithes sp. 

B 15 km Bbiuie no pa3pe3y (b o6HaaceHHH non N 2 37/3) b 6ypoBaTo-acejiTOBaTOM 
Ty^oaneBpouHTe Ha6juoflaeTC5i oGnjine pa3JiHHHbix pacTHTejibHbix ocTaTKOB, b hbcthocth 
oxaMeHejibie ctbojihkh, CTpo6njibi, ^pameHTbi CTe6jien TpaBHHHCTbix pacTeHHH, xpynHbiH 
paCTHTeJIbHblH fleTpHT, 3. TaKace AByCTBOpKH, OCTpaKOflbl H KOHXOCTpaKH. MHOrOHHCJieHHbl 
OTnenaTKH oJiHCTBeHHbix no6eroB xbohhmx, b tom uncne Voltzid dngustd Mogutch., 
Eldtoclddus sp., cTpodujibi Ddrneyd , 6o;iee pejtKH no6ern Voltzid dvdmicd , uihiukh 
Willsiostrobus , oneHb nacTO BCTpenaioTCB ceMeHa, b tom nncne xbohhmx, OTnenaTKH 
c{)parMeHTOB JiHCTbeB nanopoTHHKOB, peace 4JieHHCTOCTe6ejibHbix, UHKanocjpHTOB h ceMeH- 
Hbix nanopoTHHKOB. 


Kjiacc Pinopsidd 
?CeMeHCTBo Podocdrpdcede s. 1. 

Po,n Septomedullocaulon Snig., Gromyko, Mogutch. gen. nov. 

Diagnosis: picnoxylic stem, with septate pith and endarch primary xylem; meta- 
xylem consists of scalariform and pitted 1 tracheids; secondary wood growth rings not 
exact, false rings are observed; radial tracheids pitting of secondary xylem 1—2-seriate, 
predominated by 1-seriate pattern; 2-seriate pitting alternate, rarely opposite; radial pits 
round or expanded horizontally; 1—8 (more often 2—4), round, egg-shaped, or irregular 
in form pits on a cross-field, pits bordered or appear simple under light microscope; wood 
rays linear, 1-seriate, 1—12 cells on hight; axial parenchyme sparse, diffuse, only in the 
late wood. 

Type species: S. putordnicum Snig., Gromyko, Mogutch. sp. nov.; Middle Siberia, 
Tunguska Basin, Induan—Lower Olenekian, Lower Triassic. 


1 TepMHH «pitted», KaK aHniHHCKHH aHanor TepMHHa «TOHeHHbiH», npHMeHaeTca xuia Tpaxena c OKpynibiMH, 
OKaHMjieHHbiMH nopaMH (round bordered pits) Ha paawajibHbix CTeHKax. 
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Comparison. The new genus described on the trunk remains and secondary xylem 
demonstrates podocarpoid pits on cross-fields and diffuse sparse axial parenchyme in the 
late wood in the association with septate pith of the axis and transitional radial pitting of 
tracheids between araucarioid and abietoid ones. Septomedullocaulon gen. nov. is similar 
by discoid character of the pith to Araucariorhizoxylon (IUnjiXHHa, 1984), which however 
has callitroid pitting on the radial walls of tracheids and taxodioid pits on cross-fields. 
The new genus is similar to Protelicoxylon (Philippe, 1995) from Liassic of France in 
the variability of pith types on cross-fields and the presence of axial parenchyme, but 
differs from the last by the absence of the helical tertiary thickenings and Sanio’s rims 
in the secondary wood tracheids, and rare opposite pitting. 

flu am 03 : ctboji nnxHOxcHjiHHecxHH, c cenTHpoBaHHOH cepjmeBHHOH, 3HflapXH0H 
nepBHHHOH KCHJieMon; MeTaKcmieMa — H3 jiecTHHHHbix h ToneHHbix Tpaxemr; KOJibua 
npnpocTa btophhhoh KCHjieMbi BbipaxceHbi cjiado, hmciotch jioxtHbie KOJibua; pajmajibHafl 
nopoBOCTb Tpaxenfl btophhhoh KCHjieMbi 1—2-paimaH c npeoSjiaaaHHeM 1-pa^HOH, nph 
2-pa^HOH — nopbi onepe^Hbie, pejtxo cynpoTHBHbie, oKpyrjibie hjih b pa3H0H CTeneHH 
BbiTHHyTbi ropH30HTajibHo; Ha none nepexpecTa 1—8 (name 2—4) nopbi oxpynnoH, 
HHiteBHflHOH hjih HenpaBHjibHOH c|)opMbi, c hctkhm oxaiiMJieHHeM hjih xaxcymHecfl 
npocTbiMH b cBeTOBOM MHKpocKone; jrpeBecHHHbie jiynH jiHHeifHbie, oflHopajiHbie, 1—12- 
cjiOHHbie; oceBaa napeHXHMa cxyjmafl, jm(})(|)y3Hafl, tojibko b no3jmeH apeBecHHe. 

TnnoBOH bhjt: S. putoranicum Snig., Gromyko, Mogutch. sp. nov. Cpejunw 
CnGnpb, TyHryccKHH dacceiiH, jiByporHHCxafl CBHTa, hhjicxhh —HH 3 bi ojichckckofo apyca, 
hhxchhh Tpnac. 

CpaBHeHHe. Hobbih poa, onHCbiBaeMbiil no ocTaTxaM ctbojiob h btophhhoh Kcune- 
mh, odHapyxcHBaeT Ha nojiax nepexpecTa nopbi, HMeHyeMbie noaoxapnoHaHbiMH, a Taxxce 
cxyaHyio anc})c{)y3HyK), THxceByio ( = oceByio) napeHXHMy b no 3 aHen apeBecHHe. Ohh 
H adaioaaioTCH b coneTaHHH c cenTHpoBaHHOH cepaueBHHOH oceh h paanajibHOH nopo- 
BOCTbio Tpaxena nepexoaHoro THna ot apayxapHonaHoro x a 6 neT 0 HaH 0 My. Flo ancxona- 
HOMy xapaxTepy cepaueBHHbi hobmh poa cxoaeH c Araucariorhizoxylon (UlHJixHHa, 1984), 
y xoToporo, oaHaxo, Ha 6 jnoaaiOTCH xajiaHTponaHaa nopoBOCTb Ha paanajibHbix cTeHxax 
Tpaxena h TaxcoaHonaHbie nopbi Ha nojiax nepexpecTa. IIo CTeneHH BapbnpoBaHHfl THnoB 
nop Ha nojiax nepexpecTa h HajiHHHio oceBOH napeHXHMbi hobmh poa conocTaBHM c 
Protelicoxylon (Philippe, 1995) H3 Jienaca OpaHUHH, ho OTJiHnaeTCH ot Hero OTcyrcTBHeM 
TpeTHHHbix cnnpajibHbix yToameHHH h 6 ajiox CaHHo b ToneHHbix Tpaxenaax btophhhoh 
xcnaeMbi, a Taxxce peaxon BCTpenaeMocTbio cynpoTHBHOH nopoBOCTH. 

Septomedullocaulon putoranicum Snig., Gromyko, Mogutch. sp. nov. 

(Ta6a. 1—III) 

Diagnosis: stem 5—7 cm in diameter; primary xylem consists of endarch sympodial 
bundles; transition from scalariform and pitted tracheids of metaxylem to secondary xylem 
ones is observed; secondary xylem 2.0—3.5 cm in thickness; radial pitting of the last 
1 — 2 -seriate (usually 1 -seriate), if 2 -seriate — alternate, rarely opposite; pits contiguous, 
round, egg-shaped, or much horizontally extended, with wide border and oblique, 
horizontal, or rarely vertical splits; 1—4 (to 8 ) pits on a cross-field, usually in marginal 
cross-fields 2—4 bordered ones appeared simple under light microscope; 1-seriate wood 
rays, usually 2—5 (to 12) cells in height, without horizontal and tangential pitting; sparse, 
diffuse axial parenchyme only in the late wood. 

Holotype: petrified stem, specimen N 1/776 BIN RAN, in Komarov Botanical 
Institute, St. Petersburg; Middle Siberia, Tunguska Basin, the River Kurejka, outcrop 
N 33 (by Mogutcheva, SNIIGGIMS 2 ), 60°N, 90°E, upper subsuite of the Dvurogy suite, 
Induan—Lower Olenekian, Lower Triassic. 

Material and localities. Collection N 776: the River Kurejka, outcrops N 33, 
37. Dvurogy suite, Induan—Lower Olenekian, Lower Triassic. 


2 Siberian Nauchno-Issledovat. Institute of Geology, Geophysics and Mineral resources, Novosibirsk. 


9 BoTaHHHecKHH xypHan, N? 11, 1999 r. 
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Etymology: for new genus Septomedullocaulon — from septate pith and stem 
nature of fossils; for species putoranicum — from geographical name — Plateau Putorana, 
Middle* Siberia. 

fl h a m o 3 : CTeGejib 5—7 cm b jxuslm /, nepBHMHaa KcmieMa coctoht h3 CHMnoAHajibHbix 
nyMKOB 3HflapxHoii cTpyKTypbi; HaOjnoAaeTca nepexoA ot jiecTHHMHbix h ToneMHbix 
TpaxeHA MeTaKCHjieMbi k ToneMHbiM Tpaxen^aM btophmhoh KCHjieMbi, nocjieAHaa innpHHOH 
2.0—3.5 cm; nopOBocTb Ha paAHajibHbix creHxax TpaxeHA btophmhoh KCHjieMbi 1—2-paA- 
Haa, npn 2-paAHOH — onepeAHaa, pe^KO cynpoTHBHaa; nopbi conpHKacaiomHeca, peace 
CBoOoflHbie, OKpyrjibie, anueBHAHbie hjih 3HanHTejibHO BbiTHHyTbie ropH30HTajibHO, c 
mnpoKHM oKaiiMjieHHeM, c kocoh, ropH30HTajibH0H, peAKO BepTHKajibHOH menbio; Ha 
nojiax nepexpecTa 1—8 (name 2—4) oxaHMjieHHbix nop, Macro xaacymHxca npocTbiMH 

npH H3yMeHHH B CBeTOBOM MHKpOCKOne; JiyMH 1-pHflHbie, oObIMHO H3 2-5 (AO 12) KJieTOK 

BbicoTOH, TaHreHTajibHbie h ropH30HTajibHbie ctchkh jiyneBbix kjictok rnaAKHe; oceBaa 
napeHXHMa cxynHaa, AH(J)(t)y3Haa TOJibKO b no3AHen ApeaecHHe. 

rojioTHn: oxaMeHejibiH cTeOejib, o6p. N« 1/776 EHH PAH, b EoTaHHMecKOM hhcth- 
Tyre hm. B. JI. KoMapoBa, C.-rieTep6ypr; CpeAHaa CnOnph, TyHryccKHH OacceiiH, p. Ky- 
penxa, oOHaaceHHe N2 33 (no H. K. MoryneBOH, CHHHITHMC 3 ), 60° c. m., 90° b. a., 
BepxHaa noACBHTa AByponiHCKOH cbhtbi, hhackhh—HH 3bi oneHeKcxoro apyca, hhxchhh 
T pHac. 

MaTepnaji h MecTOHaxoacAeHHa. Kojuiexuna N« 776; p. Kypenxa, oOHaaceHHa 
N« 33 h 37. flByporHHCKaa cbhtb, hhackhh—HH 3bi oneHeKCKoro apyca, hhxchhh Tpnac. 

ripoHCxoacAeHHe hobmx Ha3BaHHH pOAa h BHAa: b Ha3BaHHH poAa 
Septomedullocaulon OTpaaceHbi CTeOneBaa npHpOAa (Jjocchjihh h cenTHpOBaHHbiH xapaKTep 
cepAUeBHHbi; b HaHMeHOBaHHH BHAa putoranicum — reorpac|)HHecKoe Ha3BaHHe — ruiaTO 
IlyTOpaHa, CpeAHaa CnOnph. 

OnncaHHe: hobmh pOA ocHOBaH Ha HaHOojiee nojiHO coxpaHHBmeMca cjsparMeHTe 

CTBOJIHKa, H3 KOTOpOFO H3FOTOBJieHO 7 np03paMHbIX UUIH(|)OB N2 776/1/1-7. OOmaa AJTHHa 

CTBOJiHKa okojio 10 cm, npn MenaiomeHca TOJimHHe ot 5 ao 7 cm b sbbhchmocth ot 
noAHOTbi coxpaHeHHa HapyacHbix cnoeB ApeBecHHbi. Ha cpe3ax (Ta6ji. I, 7, la , 16 ), a TaKace 
Ha CKOJiax nepe3 ctbojihk ahckohahmh xapaKTep cenTHpOBaHHoii cepAUeBHHbi 3aMeTeH 
ocoOeHHO xopouio OjiaroAapa Anc|)$epeHUHpOBaHHOH oxpacxe pa3Hbix ynacTKOB c|)occh- 
jihh: cepAueBHHHaa napeHXHMa OKpameHa b tcmhmh ubct, a nonocTH MeacAy TKaHaMH — 
b OejibiH 3a cneT HHKpycTauHH hx HeoKpameHHbiM KBapueM. CexpeTopHbie xaHajibi b 
cepAUeBHHe OTcyrcTByiOT, ho OTAejibHbie kjictkh cepAueBHHHOH napeHXHMbi 3anojiHeHbi 
TeMHbiM coAepacHMbiM, no-BHAHMOMy, cBa3aHHbiM c npoueccoM (J)occHjiH3auHH, a Taxace, 
B03MoacHO, c rpnOHOH HH(J)eKUHeH (npeAnojioaceHHe 06 stom 6buio ycTHO Bbicxa3aHO David 
Medlyn). 

BTOpHHHaa xcHJieMa, pa3BHTaa hcckojibko acHMMeTpHMHO, 1.5 — 2 cm uiHp. Ha none- 
penHOM cpe3e (npenapaTbi N® 776/1/1 h 776/1/5) HaOjiiOAaeTca 6 KOJieu npnpocra, H3 
KOTOpbix no KpaHHeil Mepe 3 aBjiaiOTca noacHbiMH, He BbiAepacaHHbiMH no BceMy nepH- 
MeTpy CTBOJia (Ta6ji. I, 2). TpaHHUbi KOJieu BbipaaceHbi no-pa3HOMy, HHorAa Aaace b 
npeAenax oahoto cnoa npHpocTa. UlHpHHa xojieu BapbHpyeT ot 1 ao 3 mm. IlepBHMHaa 
KCHJieMa npeACTaBjieHa SHAapxHbiMH nynxaMH, tohhoc mhcjio KOTOpbix BbiaBHTb He 
ynanocb, OAHaxo hx He MeHee 10. CnnpajibHbie h KOJibnaTbie TpaxeHAbi npOTOKCHjieMbi 
He coxpaHHAHCb, Ha hx Mecre HaOjiiOAaiOTca nojiocTH jiH3HreHHoro nponcxoacAeHHa. 
MeTaxcHjieMa npeACTaBjieHa jiecTHHMHbiMH h TOMeMHbiMH TpaxeHAaMH (TaOn. I, la , 16), 
KOTOpbie CMeHaiOTca ToneMHbiMH TpaxeHAaMH btophmhoh KCHjieMbi. TaxHM o6pa30M, 
H3BecTHoro Ana KopaaHTOB nocTeneHHoro nepexoAa ot xojibnaTbix, cnnpajibHbix h 
necTHHMHbix TpaxeHA k ceTMaTbiM h tomcmhmm He HaOmoAaeTca. 

OKpyrnbie oxaHMJieHHbie nopbi Ha TpaxeHAax MeTaKCHjieMbi 1-paAHbie, peace 2-paAHbie, 
OMepeAHbie, thhhmho apayKapHOHAHbie, oOHapyacHBaiomHe npn coMKHyroM pacnonoace- 
hhh 6-yrojibHyio (J)opMy. Ha paAHanbHbix CTeHxax TpaxeHA btophmhoh KCHjieMbi nopo- 
BOCTb TaKace 1—2-paAHaa, npH AOMHHHpOBaHHH 1-paAHOH bo BHyrpeHHHx cnoax ApeBe- 

3 Ch6hpckhh HayHHO-HCCJieflOBaTejibCKHii HHcnnyr reojiormi, reoc})H3HKH h MHHepajibHoro cbipba. 
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chhbi, no Mepe HapacraHHa KOTopon 2-pzjxnasi nopOBocTb CTaHOBunacb 6ojiee nacTOH. 
PaanajibHyio nopoBOCTb btophhhoh KcmieMbi TpyzjHo CHHTaTb apayxapHOHflHOH b cTporoM 
CMbicne cjiOBa, xoth oHa h He MoaeeT 6biTb Ha3BaHa THnHHHO «CMemaHHOH», Tax KaK 
cynpoTHBHbie nopbi BCTpenaioTca KpaiiHe pejuco (Ta6ji. II, 2). flaace npH tcchom pacno- 
jioaceHHH nopw ocraiOTCH oxpyrjibiMH, He npHoOpeTaa ymoBaToro KOHTypa. Pa3Mepbi nop 
BapbnpyiOT b 3aBHCHMocTH ot hx cjsopMbi. npeoOjiaaaioT OKpymbie nopw okojio 10 mkm 
b flnaM. c xpyrjibiM HapyxcHbiM OTBepCTneM 4—5 mkm b anaM. (Ta6ji. II, 7, la , 2). 
flnueBHflHbie nopbi ^ocTHraioT 12 mkm b uiHpHHy TpaxeHflbi h 10 mkm b BbicoTy; ohjibho 

BbITHHyTbie ropH30HTaJlbHO - 16-17 MKM B IDHpHHy npH BbICOTe 10-12 MKM (Ta6jl. II, 

7; III, 7,2). UlejiH b nopax Ha paflnajibHbix cTeHKax Tpaxen^ npn 2-pH^HOM pacnojioxceHHH 
opneHTHpoBaHbi no-pa3HOMy, HHoma aaxce b npe^ejiax HeOojibiiioro ynacnea (Ta6ji. II, 2, 
cneBa), HawOonee nacro koco, peace ropH30HTajibHO h oneHb pewo BepTHKajibHO. 3 to 
yOe^HTejibHO CBHfleTejibCTByeT npoTHB npH3HaHna AHaraocTHHecKoro 3HaneHHH npH3Haxa 
pacnojioxceHHH anepTypbi, KOTOpbin HHoraa bbo^htch b flnarH03bi bh^ob HCKonaeMbix 
ApeBecHH. 

Jlynn JiHHenHbie, o^HOpH^Hbie (TaOn. I, 5), c niaflKHMH, t. e. jmuieHHbiMH nop, 
TaHreHTajibHbiMH h ropn30HTajibHbiMH cTeHKaMH (Ta6ji. II, 7, la; III, 3). nopbi Ha nojwx 
nepeKpecTa pa3JiHHHOH c})opMbi h BejiHHHHbi, no-pa3HOMy pacnonaraiOTca Ha none 
(Ta6ji. II, 7, la , 3). Qijhh (SjiHace k Taxco^HOHOTOMy Tnny, apyrae — THnHHHO no^OKap- 
non^Hbie hjih AaKpHflHOHflHbie, comacHO oOmenpHHATOH KJiaccHc|)HKauHH (Philippe, 
1995). Hepe^KO BCTpenaioTCH OKpymbie OflHHOHHbie «UHpxonopbi» (TepMHH Vogellehner, 
1967). Kax yace ynoMHHajiocb Bbiuie, MHorae nopbi, ocoOeHHO Ha MaprnHajibHbix nojwx 
nepexpecTa b CM, BbirnH^aT npocTbiMH (TaOn. II, 7, la ), t. e. oonopaMH (cm., HanpHMep, 
Philippe, 1995), ho npn H3yneHHH b C3M oxa3anHCb oxaHMjieHHbiMH, t. e. oxyjiHnopaMH 
(Philippe, 1995) TnnHHHO noflOKapnoH^Horo THna (TaOn. Ill, 5, 4 ), co mejwMH, pacnojio- 
xceHHbiMH non yrjiOM okojio 50° k BepTHKajibHOH och nojia nepexpecTa. HeKOTopbie nopbi 
Bbirjia^aT npocTbiMH h b C3M b pe3yjibTaTe Toro, hto nnocxocTb cKOJia npouuia Bbiuie 
hjih HHxce oxaHMjieHHH (Ta6ji. Ill, 5). Ha6jiK>flaioTC5i neTKHe KOHTypbi KaHana nopbi Ha 
6ojiee rjiy6oKHx ypoBHax CKOJia (TaOn. Ill, 5, crpejiKH). Ecjih hhcjio nop Ha none 
nepeKpecTa 5 —8, ohh Moiyr pacnonaraTbca 3Be3flnaTo, t. e. b bhjxc UBeTKa (hjih 
M aprapHTKH, «en marguerite», xaK ero HMeHyeT J. Marguerier (1977)), c ootoh nopon b 
ueHTpe KOMno3HUHH (Ta6ji. II, 5). 

BaxcHOH ocoOeHHOCTbK) S. putoranicum HBjiaeTca HajiHHHe jiaTepajibHbix cjie^OB, 
no-BH^HMOMy, npHHa^jiexcamHX yKoponeHHbiM no6eraM, Tax KaK Bee cjieflbi npoxo^HT b 
ochx onpe,aejieHHO CTeOjieBOH npHpoflbi h no cTpoeHHio OTjiHnaiOTca ot Ookobbix xopHen, 
xoporno H3yHeHHbix y HeKOTopbix TpnacoBbix xbohhmx (Daugherty, 1963). Ha nonepen- 
hmx cpe3ax (npenapaT 776/1/5) xoporno bh^ho, hto cjiea coctoht H3 2 nynxoB, cjioaceH- 
hmx jiecTHHHHbiMH h TOHeHHbiMH TpaxeH^aMH nepBHHHOH KcmieMbi, oxpyxceHHOH napeH- 
XHMHbIMH KJieTKaMH. 


OGcymjieHHe 

no HajiHHHK) cenTHpOBaHHOH cepflueBHHbi S. putoranicum cxo^eH c Araucariorhizo- 
xylon kryshtofovichii , xax OTMenajiocb, onncaHHbiM LUhjikhhoh b 1984 r., Taxace H3 
HHJKHeTpHaCOBbIX OTJIOJKeHHH p. KypeHKH, HO OTJIHHaiOmHMCa xoporno BbIpaXeHHbIMH 
KajuiHTpoHflHbiMH yTOJimeHHAMH Ha pa^HanbHbix CTeHKax Tpaxenfl, OTcyrcTByiomHMH y 
Septomedullocaulon putoranicum , a TaKace HCKJiiOHHTeJibHO TaKCO^HOH^HOH nopOBOCTbio 
Ha nojiax nepexpecTa h OTcyrcTBHeM napeHXHMbi. HecMOTpa Ha cenTHpOBaHHbin xapaxTep 
cepflueBHHbi, pa3BHTne KOTopon flo He^aBHero BpeMeHH cBa3biBajiH c ncxonaeMbiMH 
Kop^aHTOBbiMH, IllHJiKHHa ycjioBHO OTHecjia Araucariorhizoxylon kryshtofovichii k apay- 
xapneBbiM. OflHaKO xajuiHTpoHflHaa nopoBOCTb btophhhoh KCHJieMbi h TaKco^HOH^Haa 
nopoBOCTb nojien nepeKpecTa He H3BecTHbi y coBpeMeHHbix apayxapHeBbix. ApryMeHTOM 
npoTHB BKJiiOHeHHH ero b rpynny KOp^aHTOBbix (b uiHpoKOM cMbicjie) 6buio .aocTOBepHoe, 
nojiHoe oTcyTCTBHe ocTaTKOB npe^cTaBHTejieH stoh rpynnbi b paHHeTpHacoBOH KOpByH- 
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naHCKOH (Juiope TyHryccKoro h Ky3Heuxoro GacceHHOB, a Taxxe coBMecTHoe 3axopoHeHHe 
H3yneHHbix ApeaecHH tojibko c onncTBeHHWMH no6eraMH xbohhwx, OTMeneHHoe Taxxe 
Ann oGHaxeHHn Ns 33. 

Kax noKa3biBaK)T HOBenuiHe HccneAOBaHHn (HeonyGnHxoBaHHwe AaHHbie JX. B. Tpo 
mwko), cenTHpOBaHHaa cepnueBHHa oxa3anacb xapaxTepHOH Ann mhothx iopckhx h 
MCJ ioBbix xbohhwx Boctohhoh ChGhph. HenaBHO OHa Taxxe 6buia oGHapyxeHa y 
paHHcncpMCKHX xbohhwx CeBepHOH AMepHKH (Rothwell et al., 1997). B CBoe BpeMn 
B. T. JlenexHHa (1969; Lepekhina, 1972) onncbiBana ee b CTBonax Septomedullopitys 
sibirica Lepech. H3 BepxHenepMCKHX oxnoxeHHH Ky3Heuxoro GacceHHa. B cepAUeBHHe 
3Toro rojioceMCHHoro pacTeHHH HeacHoro poACTBa OTMeneHw npocTbie cexpeTopHwe 
xaHanbi, a Ha nonnx nepexpecTa — 1—4 (name 1—2) xpynHbie xocooBajibHbie nopw 
nofloxapnoHflHoro THna. Cnenyfl xoHuenuHH «napannenbHOH HOMeHXjiaTypbi», B. T. Jle- 
nexHHa npennoxHna ancnepcHyio ApeBecHHy nonoGHoro THna, BCTpeneHHyio BHe cbh3h c 
nepBHHHOH xcHJieMOH h cepaueBHHOH, oTHocHTb x c|x)pMajibHOMy pony Protophyllocla- 
doxylon. CenTHpOBaHHyio cepAUeBHHy R. Krausel (1956a, b) orwcaji b CTBOJiax Soleno - 
xylon H3 npejanonoxHTejibHo nepMcxwx otjioxchhh cfjopMauHH Karru b ioro-3ananHOH 
AcJjpnxe. 

Xoth HajiHHHe cepaueBHHbi, pa36wTOH Ha cenTbi h ahcxh, BBOAHTca b AHarH03bi 
«najieoHTOJioniHecxHX» bhaob, stot npn3Hax, cxopee Bcero, 6bui cBa3aH c bjihhhhcm 
3X3oreHHbix c})axTopOB. YHacjieAOBaHHOCTb ot xopnaHTOBbix, npeanojioxHTejibHO Henoc- 
pe^cTBeHHbix npejaxoB xbohhwx, chocoGhocth x ycxopeHHOMy pocTy, Bbi3biBaBmeMy 
Ahcxohahwh xapaxTep cepnueBHHHOH txbhh, no-BH£HMOMy, Morna HMeTb npHHUHnnanb- 
Hoe 3HaneHHe b CTpaTerHH nepexHBaHna TennonioGHBbiMH ronoceMeHHWMH pacreHHaMH, 
b tom HHCJie xbohhwmh, xopoTxoro neTa b ycjiOBHHX aHOManbHo Tennoro xjiHMaTa b 
bhcoxhx uiHpoTax ceBepHoro nonyuiapna Ha cf)OHe bwcoxoh BynxaH hhccxoh axTHBHOCTH 
Ha pyGexe nepMH h Tpnaca (CaBOCTHH h a p., 1984). 

Cpean coBpeMeHHbix pacTeHHH cenTHposaHHaa cepnueBHHa H3BecTHa y Juglans 
(Juglandaceae), ho He OTMenaeTca y xbohhwx, b tom nncne nonoxapnoBbix, b ochobhom 
oGHTaTCJieH ropHbix h npnGpexHwx jiecoB ioxhoid nonymapna c He3HaHHTejibHWM 
npOHHXHOBeHneM b TponnxH ceBepHoro nonyuiapna (TaxTanxaH, 1956). Y HcxonaeMbix 
pacTeHHH OHa HanGonee nacTo BCTpenaeTca b CTBOJiax xopnanTOBbix xapGoHa. B BHAe 
OTnenaTxoB hjih Tax Ha3WBaeMbix «anep», t. e. oG'beMHbix cjienxoB b nopoae, cenTHpo- 
BaHHyio cep,aueBHHy onHCbiBaioT no a Ha3BaHHeM Artisia. 

Kax yxe ynoMHHanocb Bbirne, b npeBecHHe Septomedullocaulon putoranicum HaGnio- 
AaiOTca noMHMO He BnonHe acAwx HacToamnx xoneu npnpocTa Taxxe noxHbie. Kax 
OTMenan A. A. flueHxo-XMeneBCXHH (1954 : 68), rpaHHua noxHbix xojieu npnpocTa 
«npepwBaeTCB h He xapaxTepH3yeTca HannuneM nonocxH GoJiee hjih MeHee cnjuocHyTwx 
b pa^HaJibHOM HanpaBJieHHH sneMeHTOB, xoTopaa xapaxTepHa npeHMymecTBeHHO Ana 
no3AHeH rpaHHuw roAHHHoro cnoa HopManbHbix xoneu», npnneM npH3Hax BbipaxeHHOCTH 
xoneu npnpocTa «nonBepxeH HexoTopwM xoneGaHHaM y oahoto h Toro xe BHAa h a axe 
y oahoto h toto xe o6pa3ua b 3aBHCHM0CTH, no-BHAHMOMy, ot ycnoBHil o6pa30BaHHn 
no3AHeii ApeBecHHbi». OGpa30BanHe jioxhwx xoneu b ApeBecHHax xbohhwx b ceBepHwx 
panoHax A3HaTcxoH Pocchh b Tpnace Morno GbiTb CBa3aHO c BynxaHHnecxHMH BbiGpocaMH, 
conpoBOXAaBuiHMHca noBwuieHHeM TeMnepaTypw, a Taxxe c H3MeHeHHeM npyrnx napa- 
MeTpOB BHeuiHeH cpeAw, b tom nncne conepxaHHa C0 2 b aTMOc^epe, ypoBHn conHeHHoii 
paAHauHH, HanpaxeHHOCTH MarHHTHoro nona k t. jx . FIpeACTaBnaeTca BecbMa BepoaTHbiM, 
hto ynacTca BwnBHTb cooTBeTCTByiomne xoppenaunn Mexny ocoGeHHOcTBMH pHTMa 
o6pa30BaHHa xoneu npnpocTa b ApeBecHHe h (jjniOKTyauHaMH b reoAHHaMHHecxoH bxthb- 
hocth HccnenyeMOH TeppHTopHH. flna stoto hcoGxoahmo npoBecTH cpaBHHTenbHoe 
HecneAOBaHHe ApeBecHH xbohhwx b TeneHHe Bcero Me303on Ha ceBepe ChGhph, ncnonb3ya 
AaHHwe G. T. Creber (1972, 1977, 1986) o pHTMe pocTa h cJ)OTOcHHTeTHHecxoH nponyx- 
THBHOCTH ApeBeCHbIX paCTeHHH B BbICOXHX LUHpOTaX 3eMAH B nepMH H Me3030e. 

Bo BHyrpeHHHX xonbuax npnpocTa b CTBonnxe S. putoranicum HaGnionaeTca HBHoe 
npeoGnanaHHe 1-paAHOH nopoBOCTH Ha paAHa.ibHwx CTeHxax Tpaxenn. OAHaxo no Mepe 
HapacTaHHa ApeBecHHbi 2-paAHaa nopoBocTb ciaHOBHTca Gonee nacTOH. CnenyeT otmc- 
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THTb, HTO npeo6jia^aHHe 1-panHOH nopOBOCTH IIIHpOKO H3BeCTHO y MHOrHX Me3030HCKHX 
xbohhmx, HanpHMep y Protocedroxylon gregussii H3 BepxHero Tpnaca 3cmjih OpaHua- 
HocH(})a (UlHjiKHHa, 1967), Podocarpoxylon triassicum Selmeier et Vogellehner H3 
xennepa TepMaHHH (Selmeier, Vogellehner, 1968), Nothophyton krauselii Meyer-Berthaud 
et T. Taylor H3 BepxHero Tpnaca AHTapxTHXH (Meyer-Berthaud, Taylor, 1991), Dadoxylon 
sclerosum Walton H3 Tpnaca K}ro-BocTOMHOH A3hh (Edwards, 1933). ToBopHTb o 
3HaneHHH stoto npH3Haxa;yia BbiaBJieHna (JmjioreHeTHHecxHx CBH3en xbohhmx b npouecce 
H3yneHH5i nncnepcHbix npeBecnH He npencTaBJiaeTca B03M0xtHbiM, onHaxo npeoGnanaHne 
l-pflOTOH nopOBOCTH xax b paHHen, Tax h b no3OTeH xipeBecHHe xbohhmx b paHHeM 
Me303oe OpocaeTca b rjia3a. 

BapHa6e;ibHOCTb b pa3Mepax h xapaxTepe pacnonoxceHHa nop Ha nonax nepexpecTa 
y Septomedullocaulon putoranicum BecbMa cxonHa c HaOmonaeMOH y ProtelicoxyIon 
lepenecii Philippe H3 Jienaca OpaHunn (Philippe, 1995). OnHaxo jjj ia nocnenHero 
xapaxTepHbi oOnnbHaa npeBecnHHaa napeHXHMa, HajiHHne TpeTHHHbix cnnpajibHbix yTOJi- 
meHHii, mnpoxoe pacnpocTpaHeHHe cynpoTHBHOH nopOBOCTH h 6ajiox CaHHO Ha cTeHxax 
ToneHHbix Tpaxenn btophhhoh xcnneMbi, hto cymecTBeHHO pa3JMHaeT sth ponbi. Ha oahom 
none nepexpecTa b npeBecnHe P. lepenecii OTMeneHO 2—5 nop ot xynpeccoHOTbix c y3xon 
mejibio h oneHb uinpoxHM oxaHMJieHneM no naxpnnHonnHbix c tohxhm, nacTo noHTH He 
BbipaxceHHbiM oxaHMJieHneM. npononxcaa coBepmeHCTBOBaTb TepMHHOJiorHK), npHMeHae- 
Myio xcHJionoraMH (Marguerieur, Woltz, 1977; HaBnaBan3e, 1979), M. Philippe (1995) 
npHMeHfleT noHaTna «apayxapHOHnHbie», «xynpecconnHbie», «naxpnnnoHnHbie», «(f)Hji- 
jioxjianonnHbie», «nonoxapnoHnHbie» h «TaxconnoHnHbie» xax nna Tax Ha3biBaeMbix 
oxyjiwnop (ot naT. oculus — ma3, aHm. — eye), t. e. oxpyrnbix oxaHMJieHHbix nop co 
utejieBHnHOH anepTypon, Tax h nna TnnoB hx pacnonoxceHHa Ha nonax nepexpecTa. JJjiz 
oonop (ot rpen. oon — aimo, aHrn. — egg), t. e. npocTbix nop c tohxhm yTOJimeHHeM 
b BHne xojibua nnn apeona no xpaio, h hx pacnonoxceHHa oh BbinenaeT cnenyjomne THnbi: 
«HopMajibHbie», «UHpxonoponnHbie», «(})HnnoxnanoHnHbie», a Taxxce «apeojin». 

Kax noxa3aHO Ha npHMepe H3yneHna Septomedullocaulon putoranicum , Hepenxo 
nopbi, xaxcymneca b CM npocTbiMH, b nencTBHTenbHOCTH (npn nccnenoBaHHH npn noMomn 
C3M) oxa3biBaioTca oxanMneHHbiMH. 3to npnHunnHanbHO MeHaeT oueHxy Bcex npen- 
uiecTByiomHx onncaHHH, oco6eHHO ocHOBaHHbix Ha ncxonaeMbix, h nenaeT HeoOxonHMon 
peBH3HK) naHHbix o CTpoeHHH nop Ha nonax nepexpecTa xax coBpeMeHHbix, Tax h 
B bIMepmHX XBOHHbIX C npHMeHeHHeM HOBeHUIHX MeTOnOB yjIbTpaMHXpOCXOnHHeCXHX 
HCCJienoBaHHH. B cBoe BpeMa flueHxo-XMeneBCXHH (1954 : 16, 17) nncan o TpynHOCTax 
pacno3HaBaHHH b CM oxaiiMjieHHH y nop co meneBnnHon anepTypon, npennoxcnB «Bce 
meneBHnHbie nopbi, oxaHMjieHHe xoTopbix He3aMeTHO npn yBenHHeHHH b 500 pa3, otho- 
CHTb x xaTeropnn npocTbix nop. 3to pa3rpaHHHeHne HMeeT oneHb 6onbinoe 3HaneHHe nna 
uejieH nnarHOCTHXH, h BecbMa BaxcHO, hto6m b npeBecnHOBennecxon jiHTepaType cymecT- 
BOBano onHOo6pa3He b HaHMeHOBaHHH nop sneMeHTOB npeBecHHbi». 

Ilo naHHbiM CBeTOBOH MHXpocxonHH, nopoBOCTb Ha nonax nepexpecTa S. putoranicum 
HanOonee cxonHa c Ha6monaeMOH y HexoTopbix bh^ob pona Dacrydium H3 ceM. Podocar- 
paceae s. 1. Tax, y D. laxyfolium Hook, f., HeOoJibinoro coBpeMeHHoro xycTapHHXOBoro 
pacTeHHa Hoboh 3enaHnnn, Ha none nepexpecTa HaOnionaeTca 1—6 nop (Greguss, 1972) 
c oneHb 6jih3xhm xapaxTepoM hx B3aHMHoro pacnonoxceHHa npH noMHHnpoBaHHH 1-pan- 
hoh nopOBOCTH Ha pannanbHbix CTeHxax Tpaxenn. nopbi Ha nonax nepexpecTa BbirnanaT 
b CM nonyoxaHMneHHbiMH, nocTHraioT 7—8 mxm b nnaM., Torna xax y Septomedullocau¬ 
lon putoranicum nopbi 9—10 mxm b nnaM. 

OienyeT otmcthtb, hto Bapna6enbHOCTb b CTpoeHHH nop h THnoB nopOBOCTH y 
coBpeMeHHbix xBOHHbix, b nepByio onepenb y nonoxapnoBbix h cochobbix, nenaeT BecbMa 
3aTpynHHTenbHbiM onpeneneHne ncxonaeMbix npeBecnH Ha ocHOBaHHH axTyariHCTHHecxoro 
nonxona. Kax nncan ^[ueHxo-XMejieBcxHH (1954 : 148), o6a ceMencTBa «xapaxTepH3y- 

lOTCB 3HaHHTeJIbHbIMH XOJieOaHHBMH OCHOBHbIX npH3HaXOB y OTnenbHbIX BHnOB H nOSTOMy 
ponoBbie nnarH03bi CTpoeHHa npeBecHHbi Moiyr 6biTb tojibxo oneHb pacnjibiBHaTbiMH». 

Ha TaHreHTanbHbix cpe3ax y S. putoranicum (Ta6n. II, 5) nocTOBepHO oOHapyxceHa 
cxynHaa, nnc}D(l)y3Haa oceBaa ( = TaxceBaa) napeHXHMa b no3nHen npeBecHHe. Ha nonepen- 
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hhx cpe3ax Ha rpaHHue cjioeB npnpocTa xax b paHHeii, Tax h b no3AHeii ApeBecnHe 
Ha6jnoAaioTCH peAxne oahhohhmc hjih no 3—5 b paAnajibHbix pwx xjictxh c TeMHbiM 
co^epxcHMbiM (Ta6ji. I, 2a), KOTopbie onpeAejieHHO OTJiHnaioTCfl ot oxpyxcaiomHx hx 
KJieTOK Tpaxena h, no-BHAHMOMy, cooTBeTCTByioT KJieTKaM ApeBecHHHOH napeHXHMbi. 
H3BeCTHO, HTO HaJIHHHe HJIH OTCyTCTBHe ApeBeCHHHOH napeHXHMbi, 3a pejIKHM HCKJIIOHe- 
HHeM (HanpHMep, Picea, Larix), He HMeeT AHaraocTHHecxoro 3HaneHH5i npn onpejiejieHHH 
poAOB xbohhmx h Apyrnx rojioceMeHHbix no ocraTxaM oceBbix opraHOB (ctbojiob, BeTBen 
hjih KopHen), a Taxxte no AncnepcHbiM o6jioMxaM ApeBecHHbi, cocToamen TOJibxo H3 
btophhhoh KCHJieMbi. flpeBecHHHaa napeHXHMa HMeeTca b toh hjih hhoh CTeneHH noHTH 
y Bcex pojiOB coBpeMeHHbix xbohhmx, 3a HcxjnoneHHeM Sciadopitys, Phyllocladus h Taxus 
(xoth y Taxus baccata L. OHa HHOiAa BCTpenaeTca) (Greguss, 1955; HaBHaBajj 3 e, 1979). 
B Me3030HCKHX ApeBecHHax y ojihhx bhaob OAHoro h Toro xce poAa OHa MoxceT 
OTcyTCTBOBaTb, y Apyrnx — moxcct 6biTb pa3BHTa b pa3Hoii Mepe, HanpHMep y poAOB 
Podocarpoxylon, Protopodocarpoxylon, Phyllocladoxylon, Protophyllocladoxylon, Proto - 
cupressinoxylon, Protojuniperoxylon, Yorkoxylon (Krausel, 1949; Vogellehner, 1965, 
1967). OflHaxo, xax xopoino h3bcctho, TOJibxo nacTb bhaob BbiineynoMaHyTbix poaob 
JIOCTOBepHO MOXCeT 6bITb CB5I3aHa C XBOHHbIMH. 

JIaTepajibHbie cjieAbi b CTe6jie Septomedullocaulon putoranicum cxoahm c TaxoBbiMH 
y Araucariorhizoxylon (IIlHJixHHa, 1984) H3 0AH0B03pacTHbix otjiojkchhh b HeH3BecTHOM 
MecTOHaxoxcjieHHH b 6acceiiHe p. Kypenxn h Araucariopitys (Jeffrey, 1907) H 3 MejiOBbix 
OTjioxeHHH CeBepHOH AMepnxH. IIlHJixHHa (1984), nojiaraa, hto onncaHHbie eio och 
HMeiOT xopHeByio npnpoAy, CHHTana hx 6oxobmmh xopHHMH. E. Jeffrey (1907) CBa3biBaji 
hx c yxoponeHHbiMH noOeraMH, pacnojioxceHHbiMH b na3yxax jiHCTbeB. Ilocxojibxy och 
Septomedullocaulon putoranicum hmciot onpeAejieHHO CTeOjieBoe nponcxoxcjieHHe, jiaTe- 
panbHbie cjie^bi, pacnojioxceHHbie cnHpanbHO, Taxace, cxopee, Moiyr 6biTb cBjnaHbi c 
yxoponeHHbiMH noOeraMH. K coxcajieHHio, ohh H3yneHbi TOJibxo Ha paHHHx CTajinax hx 
flHcjD(i)epeHUHauHH b HanOojiee rjiy6oxnx cjiohx ApeBecHHbi, rjxe ohh npejiCTaBJieHbi 2 
nynxaMH. 

Kax noxa3ajiH nccjieAOBaHHH, npejmpHHHTbie b paMxax npoexTa «CTpyxTypHbie THnw 
HexonaeMbix ApcBecHH Me3030Hcxnx xbohhmx b najieoc})jiopax ceBepa a3HaTcxon nacra 
PoCCHH», JIOCTOBepHaa HAeHTHCjjHXaUHH XCHJIO(|)OCCHJIHH MOXCeT 6bITb ycneiUHOH TOJIbXO 
npn ycjiOBHH npHMeHeHHH C3M ajih BbiaBJieHHH CTpyxTypbi nop Ha nojiax nepexpecTa. 
TIoxa3aHO (rpOMbixo, 1990), hto xapaxTep nop Ha nojiax nepexpecTa, HBJiaiomHHCJi 
BaxHeHuiHM jinarHocTHHecxHM npH3HaxoM, nojiynaeT pa3JiHHHyio TpaxTOBxy no cymecTBy 
B 3aBHCHMOCTH OT npHMCHfleMOH MHXpOCXOnHHeCXOH TeXHHXH. Tax, y COBpeMeHHOID 
Taxodium mucronatum Tenore nopbi nepBbix cjioeB paHHeii jipeBecHHbi BbirjiajiaT b CM 
xax TaxcoflHOHAHbie hjih xynpeccoHAHbie, a xax noxa3ajio hx HccjiejioBaHHe c noMombio 
C3M, ohh HMeiOT oneHb uiHpoxoe, oxpyrjioe oTBepcTHe h He3HaHHTejibHoe oxaHMjieHHe 
(rpoMbixo, 1990). Y HcxonaeMoro Septomedullocaulon putoranicum nopbi, HfleHTHHHbie 
TpajiHUHOHHO HMeHyeMbiM npocTMMH h cooTBeTCTBeHHO Hcnojib3yeMbie jyia c{)HJioreHeTH- 
necxHx conocTaBJieHHH c noAOxapnoBbiMH, npn H3yneHHH b C3M nacro oxa3biBaiOTca 
oxaHMjieHHbiMH, hto npHHUHnnajibHo MeHaeT noAxoA x hx HHTepnpeTauHH. 

HccjiejiOBaHHe b C3M nop h THnoB nopoBocTH Ha nojiax nepexpecTa y coBpeMeHHMX 
pOAOB ceM. Taxodiaceae noxa3ajio (rpoMbixo, 1990), hto ohh H3MeHaioTca a axce Ha 
npoTaxceHHH OAHoro ro^HHHoro xojibua, hto 6buio TpyAHO xoHCTaTnpoBaTb b jieTajiax noa 
CM. IIpH 3tom Ha6jno,aaeTCH onpejiejieHHO o6maa, xapaxTepHaa ajia OojibuiHHCTBa poaob 
3Toro ceMeiicTBa tchachuha nepexojja «ot xpynHbix rjiHnTocTpoGoHjiHbix hjih TaxcoAHO- 
hahmx nop c innpoxHM, oxpyrjibiM OTBepCTHeM h He3HaHHTeJibHbiM pa30MXHyTbiM oxaii- 
MJieHHeM b nepBbix cjiohx paHHeii ApeBecHHbi x TaxcoflHOHjiHbiM nopaM c uiHpoxHii 
OTBepCTHeM H LUHpOXHM, pa30MXHyTbIM OXaHMJieHHeM B epeAHHX CJIOHX paHHeii flpeBeCH- 
hm. B n03jxHeii ApeBecHHe nopbi Ha nojiax nepexpecTa o6mhho xynpeccoH^Hbie, c y 3 XHM 
mejieBHjiHbiM OTBepCTHeM h innpoxHM xojibueBbiM oxaiiMJieHHeM» (fpoMbixo, 1990 : 976, 
977). 

Ha ocHOBaHHH BbWBJieHHbix MeTOAHHecxHx TpyAHOCTen b onpeAejieHHH THna nop hi 
nojiax nepexpecTa noA CM mm npeAnonaraeM peBH30BaTb c npHMeHeHHeM C3M AnarH 03 U 
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pozjoB h bh^ob ^peBecHH, xpaHHiuHxcH b ;ia6opaTopHH naneo6oTaHHKH BMH PAH h 
onncaHHbix 3 a.ao.r 1 ro no BHenpeHHa b najieoKCHjioTOMHio MeTona 3/iexTpoHHOH cxaHHpyio- 
men MHKpocKonHH. Heo6xo^HMO eme pa3 HanoMHHTb, hto npHMeHeHHe Taxnx snHTeTOB, 
KaK «nOAOKapnOHflHbIH», «mHnTOCTpo 60 HOTbIH», «TaXCOnHOHnHbIH» H JX p., BBeAeHHbIX B 
CBoe BpeMH ju ih nop Ha nonax nepexpecra Ha ocHOBaHHH hx cxoncTBa c nopaMH 
coBpeMeHHbix pacTeHHH, He Bceraa 03HanaeT cooTBeTCTByiomee poncTBo c coBpeMeHHbiMH 
ceMencTBaMH xbohhbix (Krausel, 1949; Vogellehner, 1965; Marguerieur, 1977; TpoMbixo, 
1990; Philippe, 1993, h np.)- 

IIpexinojioxceHHe o npHHannexcHOCTH Septomedullocaulon gen. nov. k ceM. Podocar- 
paceae s. 1. HyxcnaeTca b nonKpenneHHH najibHeniiiHMH HCCJienoBaHHHMH He mribxo 
apeBecHH, ho Taxxce ojincTBeHHbix BeTBen h penponyKTHBHbix opraHOB, oxaMeHenbie 
OCTaTKH H MyMH(f)HKaUHH KOTOpbIX, B03M0XCH0, OyflyT HaHfleHbl epeAH HCKOnaeMbIX 
pacTeHHH, nepenojiHHiomHx OTjioxceHHH nayporHHCxoH cshtw. OnHOH H3 nepBOonepenHbix 
3anan ABJiaeTCH HaxonjieHne naHHbix ana cocTaBjieHHfl hkohotckh co cpaBHHTejibHbiMH 
(})OTorpac})HHecKHMH H3o6paxceHHHMH b CM h C3M nop Ha nonax nepexpecra xax b 
3pejiOH npeBecHHe, Tax h bo btophhhoh npeBecHHe ojincTBeHHbix BeTBen, H3yneHHbix 
MaxpocxonHHecxH h nojiyHHBmnx TOHHoe ponoBoe h BHnoBoe Ha3BaHHe. IfoyHeHHe 
noOeroB coBpeMeHHbix npencTaBHTeneH ceM. Taxodiaceae c Tax Ha3biBaeMOH «He3penoH» 
apeBecHHOH noxa3ajio (fpoMbixo, 1990), hto o6ihhh xapaxTep H3MeHeHH5i TnnoB nop 
coxpaHfleTca h b uenoM cooTBeTCTByeT hx H3MeHeHHio b 3pejibix npeBecHHax. E^hhctbch- 
hwm oTJiHHneM ot 3penoH npeBecHHbi oxa3ajiocb npeoOnanaHHe xynpecconnHbix nop Ha 
no;iflx nepexpecTa b cpenHHX cjiohx paHHen npeBecHHbi, t. e. ochobhoh nacTH Tpaxenn 
ronHHHoro xojibua. Hmchho no 3TOMy cjioio pexoMeHnyeTca npoH3BonHTb cpaBHeHHe nepT 
opraHH3auHH 3pejioH ncxonaeMOH npeBecHHbi xbohhmx h npeBecHHbi b onHCTBeHHbix 
no6erax. 

OnncaHHbin b HacTOflmen CTaTbe pon Septomedullocaulon Hapany c Araucariorhizo- 
xylon (IIlHjixHHa, 1984) MoxceT paccMaTpHBaTbcn xax CBoero pona onHH H3 MonenbHbix 
TaxcoHOB b rpnace Ch6hph, npencraBJieHHbix BceM xoMruiexcoM npH3HaxoB oceBoro 
opraHa creoneBoro npoHCxoxcneHHH, HeoGxonHMbix nmi nnarHocTHXH, b npoTHBononoxc- 
HOCTb ^HcnepcHbiM npeBecHHaM. Ha ocHOBaHHH TpynHocren b npaxTHnecxoM onpenene- 
hhh Tex h npyrnx b nepMCxnx otjioxcchhhx Ky3Heuxoro Oacceiwa B. T. JlenexHHa h 
A. A. ^ueHXo-XMejieBcxwH (Lepekhina, Yatsenko-Khmelevsky, 1966; Lepekhina, 1972) 
npe&noxcHjiH xoHuenuHK) napajuienbHOH HOMeHXJiaTypw npn onncaHHH hx ponoBOH 
npHHaaJiexHOCTH: onHa ju m TaxcoHOB, ocHOBaHHbix Ha npH3Haxax crpoeHHH Toro hjih 
hhoto oceBoro opraHa npeBecHoro pacTeHHH (cTBOJia, bctbh hjih xopHa), npyraa — jum 
nncnepcHbix c^DparMeHTOB btophhhoh xcnneMbi (npeBecHHbi b y3X0M cMbicne cnoBa). PaHee 
nepBbie othochjih x «opraH-ponaM», a BTopbie — x (}3opMajibHbiM ponaM (Krausel, 1949). 
Kax yxce OTMenanocb, ot «opraH-pona» OTxa3ajincb (Report..., 1979) H3-3a BHyrpeHHero 
npoTHBopenHH, 3ajioxceHHoro H3HanajibHO b npoTHBonocraBJieHHH sthx 2 TepMHHOB. 
KoHuenuHH napajuiejibHOH HOMeHXJiaTypw ana npeBecHH (b uinpoxoM cMbicne) 6buia 
npHHHTa panoM HccnenoBaTeneH (Vogellehner, 1967; Prasad, 1982; Chapman, Smellie, 
1992). flpyrne OTHecnncb x Heil cxenTHnecxH. Tax, no mhchhio rpynnbi HccneAOBaTejien 
(Del Fueyo et al., 1995 : 119) «clearly, these artificial system do nothing to improve our 
understanding of plant groups through time». Owaxo cnenyeT HanoMHHTb, hto, cjienya 
3toh xoHuenuHH h co 3 naBaa opHTHHajibHyio CHCTeMy xnaccH(|)HxauHH HcxonaeMbix 
npeBecHH, JlenexHHa (1969) He CTaBHJia 3a,naHy BbiHBneHHH hx c})HJioreHeTHHecxoro 
po^cTBa. OHa nbiTajiacb HaiiTH jioraHecxHH Bbixon H3 Tex Tpy^HOCTeii xjiaccn({)HxauHH, 
xoTopbie CBH3aHbi c OTcyTCTBHeM cTaOnjibHOCTH b hx cTpyxType — mHpoxoH Bapna6enb- 
HOCTH npH3HaXOB aHaTOMHHeCXOIX) CTpOeHHH ^peBeCHHbl, CBOHCTBeHHOrO XBOHHbIM B 
uenoM, xax rpynne (^ueHxo-XMejieBCXHH, 1954). 3to no3BOJiHjio JlenexHHOH ocymecT- 
BHTb HHBeHTapH3auHio Tex o6uiHpHbix MaTepnajiOB, xoTopbiMH OHa pacnojiarana. 

no HarneMy mhchhio, juul toto hto6m ynopanoHHTb HOMeHXJiaTypy h xjiaccHc{)HxauHK) 
HcxonaeMbix npeBecHH, oxojio 200 ponoB xoTopwx onncaHO x HacToameMy BpeMeHH, 
Heo6xoflHMO npn6erHyTb x npoue^ype xoHcepBaitHH h ynpa3nHeHH5i MHornx nec^TXOB 
po,aoBbix Ha3BaHHH, THnbi xoTopbix b pa3Hbie ronbi nepeHoennH H3 onHoro pona b npyron, 
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npHHeM Hepe,aKO 6e3 corijnoaeHHH npaBHJi MexcjtyHapoflHoro KOflexca GoTaHHnecKOH 
HOMeHKJiaTypbl. 

HccJie^OBaHHH nozwepacaHbi Pocchhckhm cJjohaom (JjyH^aMeHTajibHbix HccjieflOBaHHH 
(npoeKT Ng 97-04-48921). 
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CaHKT-neTep6ypr 

Ch6hpckhh HayMHo-HCC/iejioBaTejibCKHH HHCTHTyr reojiorHH, 
reO(j3H3HKH H MHHepaJlbHOIX) CbipbJI 
Hoboch6hpck 


SUMMARY 

The new representative of the Early Triassic conifers — Septomedullocaulon putoranicum gen. 
et sp. nov. is presented in volkanogenic rocks of Tunguska Basin in the Middle Siberia. Predomination 
of podocarpoid pits on cross-fields, presence of axial parenchyme and transitional type of radial 
tracheid pitting from typical araucarioid to abietoid one is used for the hypothesis of the relation of 
the plant with ancient podocarps. The importance of the scanning electron microscopy for recognition 
of cross-field pitting in extant and extinct coniferous woods is discussed. 
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IIOTEPH HAYKH 


YHK 92 (47 + 57): 582 

IIAMflTH BAflHMA HHKOJIAEBHHA THXOMHPOBA 
(27 I 1932—11 VII 1998) 

N. N. TZVELEV, T. V. EGOROVA, V. M. VINOGRADOVA. IN MEMORIAM: VADIM NIKOLAEVICH 

TIKHOMIROV (27 I 1932—11 VII 1998) 


11 Hiojifl 1998 r. yuieji H3 xh3hh BbiaaiomHHCfl pocchhckhh yneHbiH — 6oTaHHK, 
npoc^eccop Kac|)eapbi Bbicuinx pacTeHHH Mockobckofo rocyaapcTBeHHoro yHHBepcHTeTa 
hm. M. B. JIoMOHOcoBa (MrY), noneTHbiH npo(|)eccop MIT, HjieH-KoppecnoHaeHT PAH, 

BHue-npe3HfleHT PyccKoro 6oTaHHHecKoro 06- 
mecTBa BaanM HHKOJiaeBHH Thxomhpob. 

B CaHKT-IIeTep6ypre He3aaojiro ao kohhh- 
Hbi BaanMa HwKOJiaeBHHa npoxoami II (X) ae- 
jieraTCKHH ci>e3a Pyccxoro 6oTaHHHecKoro 06- 
mecTBa, b pa6oie KOToporo, KaK Bceraa, oxh- 
aanocb aKTHBHoe ynacTne B. H. B nporpaMMy 
CT>e3^a 6bm BKJiiOHeH ero aomiaa Ha aKTyanb- 
Hyio TeopeTHHecKyw TeMy: «OHJioreHHH h pa- 
UHOHajIH3M B CHCTeMe UBeTKOBbIX paCTeHHH». 
Ho H3-3a pe3Koro yxyameHHH 3aopoBbH B. H. 
He CMor npHexaTb b CaHKT-IIeTep6ypr h Ha 
ci>e3ae 6biao 3aHHTaHO ero nocjieaHee o6pa- 
meHHe k 6oTaHHKaM Pocchh. 

KoHHHHa BaanMa HnKoaaeBHHa Thxomh- 



poBa — HeBocnojiHHMaa yrpaTa aaa poccnn- 
CKOH 60TaHHHeCK0H HayKH, KOTOpOH OH OT^aJI 
bck) cbok) xcH3Hb, 6yKBajibHO noTpacaa Bcex. 
XOTH 0 TflXCeJIOH 60Jie3HH B. H. 6bUIO H3BeCT- 


ho yxe HecKOJibKO JieT, hhkbk He Bepnjiocb, 
HTO TaKOH nOJIHblH Heo6bIHaHHOH 3HeprHH H 
TBOpneCKHX 3aMbICJIOB XCH3HepaX(OCTHbIH He- 
jiOBex Mor yMepeTb. Ho KOHua CBoeii xh3hh 
oh aepxajica oneHb MyxecTBeHHO, npoaoaxaa 
aaxe b nocjieaHHe roaw npOBoanTb CTOJib jno6HMyio hm npaKTHKy co cTyaeHTaMH, a BecHon 
1998 r. Hauieji b ce6e chjim npOHHTaTb ciyaeHTaM MIT noHHbiw Kypc aeKunn. A JieKTop 
oh 6bui 3aMeHaTenbHbiH, h naMHTb o ero jickuhhx eme aoaro 6yaeT nepeaaBaTbca hobmm 
nOKOJieHHHM CTy^eHTOB. 

O Heo6biKHOBeHHOM jieKTOpCKOM TajiaHTe B. H. moxho 6buio cyanTb yxe no ero 
MHoroHHCJieHHbiM BbicTyiuieHHflM Ha pa3JiHHHbix Cbe3flax, coBemaHHHx h KOHc})epeHUH5ix: ero 
penb OTJiHHajiacb my6nHOH, KpaTKOCTbio h apKOCTbio, Bceraa 3Bynajia oneHb y6eaHTeabHO. B 
KanecTBe npnMepa moxho ynoM^Hyrb ero 6aecT5imHH aoicaaa o CHCTeMaTHKe h cjntJioreHHH 
30HTHHHbix (Apiaceae) Ha XII MexayHapoaHOM 6oTaHHHecKOM KOHipecce b JleHHHrpaae b 
1975 r. h ero aoienaabi Ha Mockobckhx coBemaHnax no c^naoreHnn pacTeHHH. 

XOTHayHHbie HHTepeebI B. H. OTHHHaJlHCb HCKJHOHHTeabHOH pa3HOCTOpOHHOCTbK), 
ocHOBHbiMH HanpaBJieHHHMH ero HayHHOH pa6oTbi co CTyaeHHecKnx JieT 6buiH sbojiiouh- 
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OHHaa MOpc})OJIOrHH H CHCTeMaTHKa 30HTHHHbIX, B KOTOpbie OH BHCC MHOrO HOBOrO. OneHb 
HHTepecoBajia ero h npo6jieMa anoMHXTHHecxnx TaxcoHOB Ha npHMepe cjioxtHeHiiiero b 
CHCTeMaTHHecKOM OTHouieHHH poaa MaHxceTKa (Alchemilla). TmaTejibHO BbinojiHeHHaa hm 
b nocjieflHHH roji xch3hh o6pa6oTKa 3Toro pojia jum 10-ro TOMa «Ojiopbi Boctohhoh 
EBponbi» (HaxoOTTCH b nenaTH) HBHjiacb HToroM MHOrojieTHHX HCCJiejiOBaHHH stoto pojia 
h eme ziojiro 6yaeT cjiyxcnTb ochobhhm pyxoBOjjcTBOM juih ero no3HaHHa. 

Bojibiuoe MecTO b HaynHOH jieflTejibHocm B. H. 3aHHMajia h pa6oTa Haji xojuiexTHB- 
hhmh «OjiopaMH» h «Onpe,aejiHTejiHMH», KOTOpbie Bcema OTJiHHajincb opnrHHajibHOCTbK) 
cojiepxcaHHa . H kohchho, c oco6eHHo OojibiiiHM HHTepecoM oh othochjich k BonpocaM 
3bojik)uhh h (J)HJioreHHH BbicuiHx pacTeHHH. Oh pa3BHBan h 3amHmaji rHnoTe3y napaji- 
jiejibHoro, xoTH h MOHO(|)HJieTHHecxoro (ot nepBHHHbix noxpbrroceMHHHbix) nponcxoxcjie- 
HHH OCHOBHbIX rpynn nOKpbITOCeMflHHbIX pacTeHHH, XOTH BCeraa C 6oJIbHIHM HHTepecoM 
BbicjiyuiHBaji h .apyrne, nacTO npoTHBonojioxcHbie ero B3Di5maM tohkh 3peHHH. 

B. H. 6mji rjiaBHbiM opraHH3aTOpOM h jjjioxHOBHTejieM peryjiapHO npoBojiHBiiiHXCH 
Mockobckhx coBemaHHH no (jiHJioreHHH pacTeHHH, KOTOpbie Bcema coOnpajin mhoxccctbo 
60TaHHKOB, B TOM HHCJie TaJiaHTJIHBOH MOJIOJieXCH CO BCeX KOHUOB 6bIBUierO CoBeTCKOrO 
Coi03a. 3th coBemaHHH Bcema OTjiHnajia oco6aa TBopnecxaa aTMOC(f)epa: xaxyjbiH ero 
ynacTHHK mot cboOojiho Bbicxa3biBaTb CBoe MHeHHe no SBOjnounoHHbiM BonpocaM He3a- 
BHCHMO OT MHeHHfl aBTOpHTCTOB, B TOM HHCJie H CaMOTO B. H. KOHCHHO, B. H. npHXOJIH- 
jiocb HHoma b AOBOJibHo pe3KOH $opMe Bbicxa3biBaTb CBoe Hecorjiacne c TeMH hjih hhmmh 
nojioxceHHHMH jiOKjiajiHHKOB, ho nojioOHoe Hecorjiacne c KaKHMH-JiH6o B3rJumaMH mot 
Bbipa3HTb h jiio6oh xipyroH ynacTHHK coBemaHHH, h oho HHKoraa He cojjepxcajio xaxnx- 
jih6o «3anpeTOB» Ha npoBejieHHe flajibHenuinx nccjiejiOBaHHH hjih pa3BHTHe oxaejibHbix 
TeOpeTHHeCKHX nOJIOJKeHHH. npOXOJIHBIIJHe Ha 3THX COBemaHHHX JIHCKyCCHH, HeCOMHeH- 
ho, cnoco6cTBOBajiH pa3BHTHio y MOJiojiexcH, h He TOJibKO y MOJiojiexcH, Bee B03pacTaiomero 
HHTepeca k TeopeTHHecKHM npo6jieMaM 6oTaHHKH. CoBemaHHH 3aKaHHHBajincb BecejibiM 
naenHTHeM, jiyinoH xoToporo 6bui B. H., hto oco6chho cnoco6cTBOBajio cnjioneHHK) 
ynaCTHHKOB COBemaHHH He3aBHCHMO OT HX B3DI5mOB. 

fleaTejibHocTb B. H. xa k Bbwaiomerocfl opraHH3aTopa Hayxn HeB03MOJXHO nepeoue- 
HHTb. Oh Bcerjia HMeJi mhoxccctbo oOjnaHHOCTen h Bcema otjihhho c hhmh cnpaBJuuica, 
HecMOTpa Ha Hpe3BbiHaHHyio 3aHHTOCTb npenojiaBaTejibcxoH h HaynHOH paOoTOH. SaBejio- 
BaHHe xacJiejipoH Bbicuinx pacTeHHH b MIT, 6ojibiuaa pa6oTa no jihhhh AxajieMHH Hayx 
h EoTaHHHecxoro o6mecTBa, mhhhctcpctb Bbicmero o6pa30BaHHa h sxojiothh, pejiaxTopcxaa 
pa6oTa bo mhothx xcypHajiax (c 1983 r. oh 6bui niaBHbiM pejxaxTopoM «BiojuieTeHa MOHII» 
(Om 6 hoji.), 6bui HJieHOM pejixojuierHH paaa oTenecTBeHHbix h 3apy6excHbix xcypHajioB, b 
tom HHCJie «BoTaHHHecxoro jxypHana»), ynacTHe bo BceB 03 MOxcHbix coBemaHHax, coBeTax, 
sxcnepTHbix rpynnax, peueH3HpoBaHHe MHoroHHCJieHHbix pa6oT othhm3jih y Hero Maccy 
BpeMeHH, ho oh Bcerjxa HaxojiHJi BpeMJi h ajw nacTHbix pa3roBopoB co CTyaeHTaMH h 
npne3)xaBiiiHMH H3 apyrax ropojiOB jum xoHcyjibTauHH HaynHbiMH coTpyAHHxaMH. 

JIio6oBb x jkhboh npnpojie (innpoxo o6pa30BaHHbiM HaTypajiHCTOM oh cTaji yxce b 
lOHbie rojibi), ocoGeHHo x npnpojie riojiMoexoBbH, oneHb paHO npHBeJia B. H. x 6opb6e 
3a ee coxpaHeHHe. Eme ro oco3HaHHa bccmh 6HOJioraMH 3HaneHH5i coxpaHeHHH Ohojioth- 
necxoro pa3Hoo6pa3HH Ha Hauieii ruiaHeTe oh npejinpHHHMaji b Mocxobcxom yHHBepcn- 
TeTe uejibiH pm MeponpnaTHH b stom HanpaBJieHHH h caM bxthbho ynacTBOBaji b caMbix 
pa3JiHHHbix 4>opMax oxpaHbi npnpojibi — ot paGoTbi Haji cooTBeTCTByiomHMH 3axoHonpo- 
exTaMH jio 3ajxepxcaHHH 6paxoHbepoB CTyjieHHecxHMH jipyxcHHaMH. Oh axTHBHo 6opojica 
xax 3a co3jiaHHe oxpaHaeMbix TeppHTopnii, Tax h 3a B03MO)XHOCTb H3AaHHH cjDJiop sthx 
TeppHTOpHH. 

McxjiiOHHTejibHo BejiHxa pojib B. H. b BoenHTaHHH mojiojxmx xajipoB 6oTaHHxoB. Oh 
J1HHHO pyXOBOflHJI MHOrOHHCJieHHbIMH pa 60 TaMH CTyfleHTOB-AHnJIOMHHXOB, noji ero pyxo- 
bojictbom 3amHTHJiH jiHccepTauHH He MeHee 30 xaHjiHjiaTOB Hayx h 3 jioxTopa Hayx. 
He3a6biBaeMOH uixojioh juih cTyaeHTOB h acnnpaHTOB 6buiH npOBojiHBUiHeca hm excero^HO 
noe3jixH no CpejiHen Pocchh, coBMemaBuiHe CTyaeHHecxyio npaxTHxy c HaynHOH pa6oTOH 
no nonojiHeHHio jiaHHbix o (})Jiope 3Toro panoHa. B Taxnx noe3flxax nacTO npHHHMajiH 
ynacTHe h mhothc MecTHbie OoTaHHXH, hto cnoco6cTBOBajio oOTjeAHHCHHio Bcex doTaHHXOB 
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CpejmeH Pocchh, KOTopoe oco 6 eHHO CKa 3 biBajiocb b npoBeaeHHH b pa3JiHHHbix ropoaax 
3 Toro paHOHa coBemaHHH no (Jmope CpejjHeH Pocchh, BaoxHOBHTejieM h opraHH 3 aTopoM 
KOTopbix Taxxe 6 bui B. H. 

MHoroHHCjieHHbiM ynacTHHKaM sxcneaHUHOHHbix noe3aoK c B. H. no CpeaHeH Pocchh 
ecTb hto BcnoMHHTb. B MapiupyTHbix noe3axax B. H. caM co6npaji 6ojibuiOH rep6apHbin 
MaTepnaji caMoro Bbicoxoro xanecTBa h Toro xe Tpe6oBaji ot cbohx cnymHKOB. JIhhhmm 
npHMepoM oh yHHji MOJiojiexb, Ka k Hajio pa6oTaTb. ELnoxo co6paHHbin hjih njioxo 
BbicyineHHbiH hmh MaTepnaji B. H. 6e3xajiocTHO Bbi6pacbiBaji h Tpe6oBaji noBTopHbix 
c6opoB. Tep6apHH EoTaHHnecxoro HHennyra hm. B. Jl. KoMapoBa (BHH) PAH nojiyHHji 
o6HJibHoe h oneHb ueHHoe nonojiHeHHe 3a cneT aySnembix o6pa3U0B, co6paHHbix bo BpeMa 
TaKHX sKcnejiHUHH. Pa6oTa bo BpeMa noe3aox npoaojixajiacb uejibie jihh c yTpa no Benepa, 
nacTo 6e3 BbixoaHbix jmeH. Ho, xax paccKa3biBajia coaBTop HacToamen CTaTbH B. M. Bh- 
Horpa^OBa, ynacTHHua noe3aox c B. H., 6biBajiH h npa3,aHHHHbie jihh. Tax, b Hanajie HKxna 
«b HOHb Ha HBaHa Kynajiy» ynacTHHxaMH sxcnejnmHH OTMenajica npa3£HHX «uBeTeHHa 
nanopoTHHKa». Pa3birpbiBajiocb HacToamee TeaTpajibHoe npejjeraBJieHHe, xorjja cpejjn 
HOHH OHH OTnpaBJl^JlHCb B JieC H UOJX KpHKH «Be£bM» H «JieUIHX» HCKaJlH «UBeTyiHHH» 
nanopoTHHK. Ybhacb MejibxaiomHH oroHex, Bee HanpaBjiajiHCb x HeMy, BbixanbiBajin 
«UBeTymHH» nanopoTHHx, a no^ hhm HaxojjHjiH «xjiaa» H3 pa3JiHHHbix BxycHbix Bemen, 
xoTopbie cpa3y xe uuih Ha o6iuhh ctoji. B. H. 6bin BecejibiM, ocTpoyMHbiM h o6aaTejibHbiM 
HejiOBexoM, h ero myrnHBbie penn h HMnpoBH3auHH nacTO 3BynajiH Ha TOBapHmecxHx 
BCTpenax b xoHue coBemaHHH h «uixoji», cnoco6cTBya cnjioneHHK) hx ynacTHHxoB. 

Oco6o OTMeTHM nocTOHHHyio CB5i3b B. H. c BHH PAH. B. H. 6 bui b tcchom HaynHOM 
xoHTaxTe co mhothmh yneHbiMH HHCTHTyra: A. JL TaxTanxaHOM, Jl. K). EyaaHueBbiM, 
B. H. Tpy6oBbiM, P. B. KaMejiHHbiM, B. A. lOpueByM, aBTopaMH HacToamen CTaTbH, 
MonoabiMH coTpyaHHxaMH TepSapna h c Hbme noxoHHbiMH B. n. EonaHueBbiM, M. O. fla- 
hhjioboh, M. 3. KnpnHHHHXOBbiM, H. A. JIhhhcbcxhm, C. JO. JlnnniHueM, C. T. TaMaM- 
maH, C. K. HepenaHOBbiM. Kax HjieH-xoppecnoHaeHT AH CCCP (Tenepb PAH), B. H. 
no&nepxHBaji BHH no pa3HbiM no3HunaM b OTjjejieHHH o6men 6hojiothh PAH. B 
nacTHOCTH, b TeneHHe 1997 h 1998 it. 6 jiaroaapa coaeHCTBHio B. H. PAH 4)HHaHCHpoBajia, 
xoTa h b cxpoMHbix pa3Mepax, BbinojiHeHHe pa6oT no (Jmope Pocchh b paMxax 4)eaepajib- 
hoh noanporpaMMbi «EHOjiorHHecxoe pa3HOo6pa3He». 

B. H. ynacTBOBaji b paae H 3 aaHHH BHH: 9-e H 3 aaHHe xhhth n. O. MaeBcxoro «<J>jiopa 
cpejmeH nojiocw eBponencxon nacTH CCCP», «ApxTHnecxaa <£jiopa CCCP», «Ojiopa 
Boctohhoh EBponbi», «Hobocth cncTeMaTHXH BbicuiHx pacTeHHH» h ap. Oh nacTO 
npHe 3 xaji b Tep 6 apHH BHH, h o 6 meHHe c hhm aocTaBjiano 6 ojibuioe yaoBOJibCTBHe, aaBano 
HMnynbc 6 oapocTH h onTHMH3Ma, o 6 oramajio hobwmh HaynHbiMH HjjeaMH h pa 3 HOo 6 pa 3 - 
hhmh mocxobcxhmh hobocthmh. Peaxne coBemaHHa h xoH(})epeHUHH, opraHH 3 yeMbie B 
BHH, npoxoanjiH 6 e 3 aoxjiaaoB hjih BbicrynjieHHH B. H. BaaHM HHxojiaeBHH npHHHMaji 
axTHBHoe ynacTHe b xoH^epeHUHH «Ojiopa Pocchh h npo 6 jieMbi ee H 3 yneHHa», opraHH- 
30BaHH0H 19—22 Hoa 6 pa 1996 r. PyccxHM 6 oTaHHHecxHM o 6 mecTBOM. Ha stoh xoH^e- 
peHUHH o 6 cyxjiajiacb axTyanbHaa Haea co3^aHHa nepBOH 4)yHaaMeHTajibHOH mhofotomhoh 
4)jiopHCTHHecxoH cbo^xh «Ojiopa Pocchh», ocymecTBJieHHe xoTopon noaBejio 6 bi HTor 
HHTeHCHBHOMy HccjieaoBaHHio 4)jiopbi Pocchh nocjie 3 aBepmeHHa «Ojiopbi CCCP» h 
06 'beaHHHJio 6 bi ycHJina MHoroHHCjieHHbix 6 oTaHHxoB Pocchhcxoh OeaepauHH b stom 
nojie3HOM h HyxHOM aene. 

B CTaTbe «K o 6 cyxjxeHHio npoexTa „Ojiopbi Pocchh”» (Thxomhpob, Hobhxob, 1997) 
noanepxHBaeTca, hto HanncaHHe «Ojiopbi Pocchh» aBJiaeTca ojihoh h 3 BaxHeHiiinx 3 aj^aH 
OTeHecTBeHHOH 6 HOjiorHH. B. H. Thxomhpob h B. C. Hobhxob npH 3 biBaiOT BoTaHHnecxHH 
HHCTHTyT hm. B. Jl. KoMapoBa, xoTopbiH Biopo OxaejieHHa o 6 men 6 hojiothh yTBepanjio 
OCHOBHbIM UeHTpOM OpraHH3aU,HH pa 60 T no «OjI 0 pe PoCCHH», HHTeHCH4)HUHpOBaTb 
co3aaHHe h o 6 HapoaoBaHHe b nenaTH pa 6 onero npoexTa (MaxeTa) njiaHHpyeMOH cbojixh 
«O jI 0 pa PoCCHH», HT 06 bI pOCCHHCXHe CHCTeMaTHXH CMOrJIH 6 bl BnJIOTHyiO npHCTynHTb x 
peajiH 3 auHH stoh MOHyMeHTajibHOH nporpaMMbi XXI Bexa. HanncaHHe «Ojiopbi Pocchh» 
aBJiaeTca 6 oTaHHnecxHM 3aBemaHHeM BaaHMa HHxojiaeBHna THxoMHpoBa noxojieHHio 
6 oTaHHxoB, xoTopbiM cyjjb6a onpeaejiHjia xHTb h TBopHTb b cjieayiomeM TbicaneneTHH. 
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TopecTHO co3HaBaTb, hto nocjie KOH(J)epeHUHH no «Oaope Pocchh» BaaHMy HHKoaa- 
eBHny yxce 6ojibiue He cyxcaeHO 6buio no6biBaTb b BHH, b Tep6apHH, a oh Tax MenTaa 
CHOBa BCTpeTHTbca c KOJineraMH, apy3bRMH, noroBopHTb o HacymHbix 3aaanax Harnen 
HayKH, nonwTb naio h npocTO otbccth jxyuiy b apyacecxon 6eceae. 

JlHHHOCTb BaflHMa HnKOJiaeBHHa, cnjibHasi h 6oraTaa, — HenccHKaeMaa TeMa ana 
MHorHX ny6jiHKauHH. C yaoBaeTBopeHneM otmcthm, hto oneHb MHoro xopouiHx h Tenjibix 
cjiOB 6buio cxa3aH0 o B. H. npn ero xch3hh: cm. pa3aea «OcHOBHbie pa6oTbi o B. H. Th- 
xoMHpoBe» b MeMopnajibHOH CTaTbe T. U. TanonKH, B. C. HoBHKOBa, A. K. CxBopuoBa, 
JJ. fl. CoKOJiOBa h A. H. TiopHDKaHOBa (1999). B 3thx pa6oTax, b oco6chhocth b pa6oTe 
H. A. Ty6aHOBa h P. H. Ky3bMeHKo (1994), h b Ha3BaHHOH CTaTbe coaepxcaTca aeTaab- 
Hbie CBeaeHna o 6norpa4)HHecKHX aaHHbix BaanMa HnKoaaeBHHa, noaHbin nepeneHb 
ero HayHHbix TpyaoB h my6oKaa oueHKa ero MHororpaHHon, nnoaoTBOpHOH aeaTeab- 

HOCTH. 

ilpKHH o6pa3 BaanMa HnKoaaeBHHa TnxoMHpoBa Haaoaro coxpaHHTca b naMam ero 
apy3en h Kojuier. 
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IIAMflTH HOPbl HOEBHbl 3ABHHKOBOH 
(28 V 1927—16 VI 1999) 

A. K. SYTIN, A. E. BORODINA-GRABOVSKAYA, T. V. EGOROVA. IN MEMORIAM: NORA NOEVNA 

ZABINKOVA (28 V 1927—16 VI 1999) 

H3BecTHbin OTenecTBeHHbiH aaTHHHCT Hopa HoeBHa 3a6HHKOBa Ha npoTaxceHHH 
noayBexa 6biaa BepHbiM apyroM BoTaHHHecKoro HHCTHTyra hm. B. Jl. KoMapoBa (BHH) 
PAH. Ee poab b cocTaBJieHHH h peaaKTHpoBaHHH jiaTHHCKHX tckctob nepBOonHcaHHH 
TaxcoHOB KpwnToraMHbix h BbicuiHx pacTeHHH 6biaa oneHb BeaHKa. jlBaaacb neaaroroM 
no npH3BaHHio, OHa oSynaaa ocHOBaM aaTHHCKoro a3bixa MHonie noKoaeHna 6oTaHHKOB 
h MeanKOB. OaHaxo caMbiM 3HanHTenbHbiM ee BKaaaoM b Hayxy CTaan «JIaTHHCKo-pyc- 
ckhh...» h «PyccKO-aaTHHCKHH...» caoBapw ann 6oTaHHKOB, HanncaHHbie b coaBTOpcTBe c 
M. 3. KnpnHHHHKOBbiM, h, KOHenHO, BbinoaHeHHbiH eio nepeBoa «OHaoco4)HH 6oTaHH- 
kh» Kapaa JlnHHefl. 

H. H. 3a6nHKOBa poanaacb 28 Maa 1927 r. b ceMbe Bbiaaiomeroca apxHTeKTopa 
H. A. TpouKoro, aBTopa npoeKTOB HecKoabKHX 3HanHTeabHbix ropoacKHX aHcaM6aew h 
aaMHHHCTpaTHBHbix 3aaHHH, B03BeaeHHbix b 1930>e rr. b JleHHHrpaae. B hx HHcae 
Khpobckhh paiicoBeT h «floM CoBeTOB» Ha Mockobckoh naomaan. Ee MaTb, xyaoxcHHua 
E. M. IleTpoBa-TpouKaH, yMepaa b 1932 r. nocae CMepTH OTija b Hoa6pe 1940 r. 
TpHHaauaTHaeTHfla aeBOHKa ocTaaacb cnpoTon. O Heii npeaaHHO 3a6oTnaacb 6e3aeTHaa 
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TeTKa co CTopoHbi OTua. Ohh BMecTe yexajiH b 
3BaKyauHio 3a Ypaji b 1941 r. h neTbipe ro^a 
npo)KHJiH b noc. EMypuia Tiomchckoh o6ji. (b to 
B peMH — KypraHCKoil o6ji.). 

CocTaB npenoaaBaTejieH b HHTepHaie, me ynn- 
JIHCb AeTH JieHHHrpa^CKHX apXHTeKTOpOB, 6bIJl 
HepoBHbiM, ho 6biJiH h OHeHb flpKHe neflarorn, 
HanpHMep hctophk A. B. JIwp h ero xceHa, npe- 
no^aBaBmaa cjioBecHOCTb. TaKHM o6pa30M, He- 
CMOTpH Ha TpyAHOCTH BOeHHOTO BpeMCHH, J^eBOHKa 
nojiyHHJia xopouiHe 3HaHH5i. MaTeMaraxa h H3biKH 
(oco6eHHO 4)paHuy3CKHH) HHTepecoBajiH ee 6ojib- 
meApyrax npe^MeTOB. 3axoHHHB b 1944 r. uiKOJiy 
c 30J10T0H Meaajibio, H. H. no^ana 3aflBjieHHe Ha 
({)HJiojiorHHecKHH 4)aKyjibTeT JleHHHrpaacKoro ro- 
cyaapcTBeHHoro yHHBepCHTeTa (JirY). OflHaxo Ha 

OTJieJieHHe pOMaHCKHX 5I3bIKOB, O KOTOpOM OHa 
MeHTana, nocTynHTb He yaanocb. B nepByio one- 
pejjb Ha Hero npHHHMann #eMo6HJiH30BaHHbix 
ynaCTHHKOB BOHHbl H JIHU, Tpy^HBIHHXCH Ha BOC- 
CTaHOBJieHHH pa3pymeHHbix 3/iaHHH yHHBepCHTeTa. H. H. BbiGpana oxaejieHHe KJiaccHHec- 
koh c{)HJioJiorHH, rae ynHTbCH 6buio oneHb HejierKo, ho npeoflOJieBaTb Tpy^HocTH 6buio 
noTpe6HOCTbio ee HaTypbi. 

Bo BpeMH o6yneHHH OHa nocTeneHHO noH5uia, hto miaccHHecxafl ({)HJiojiorH5i h 
aHTHHHbiH MHp He HHTepecyiOT ee HacTOJibKo, hto6w Bceuejio nocBATHTb hx H3yneHHK) 
CBOK) XCH3Hb. B03HHK nJiaH npOaOJDKHTb yHHBepCHTeTCKOe o6pa30BaHHe Ha 6H0J10rHHeC- 
kom (J)aKyjibTeTe, ho HjieojiorHHecKHH ^HKTaT JIbiceHKO nocjie aBrycTOBCKoii ceccHH 
BACXHHJI caejian ero HeocymecTBHMbiM. CjiynaH c6jih3hjt ee c 6oTanHKOH. 

3aHHCJieHHa5i b uiTaT BoeHHO-MopcxoH MejiHUHHCKOH axa^eMKH b xanecTBe npeno- 
^aBaTejia H. H. 6buia npHrjiaiueHa AaBaTb ypOKH jiaTHHCKoro H3bixa coTpynHHxaM BHH. 
3Ta HHHUHaTHBa npHHaanexcana T. H. Poahohchko, aanbHeMy 3HaKOMOMy ee ceMbH, Toma 
acnnpaHTy BoTaHHnecKoro ca^a. 

Hmch He6ojibuiOH ne^arornnecKHM onbiT h HBJiflflCb k TOMy xce nejiOBeKOM Hpe3BbinaHHO 
OTBeTCTBeHHbiM, Hopa HoeBHa o6paTHjiacb 3a HHCTpyxuHflMH k ynenoMy cexpeTapio 
HHCTHTyTa M. 3. KwpnHHHHKOBy h nojiynHjia ot Hero HexoTopbie pa3T>HCHeHH5i. Torjia 
noKOJieHHe jiioaen, H3yHaBuiHx jiaTbiHb b flopeBOjnounoHHbix rHMHa3H5ix, yxce yxo^HJio. 
HaH6ojiee aBTOpHTeTHbiMH jiaTHHHCTaMH cpeflH 6oTaHHKOB BHH CHHTanHCb B. K. LQhuj- 
khh h C. B. K)3enHyK. EloTpeGHOCTb ace b 3HaHHH jiaTbiHH 6buia oneHb BejiHKa, oflHaxo 
cneuwajibHbix yne6Hbix noco6HH Toraa He cymecTBOBano, a jxesl HMeBmHxca cjiOBapa 6 wjih 
H eflocTaTOHHO nojiHbiMH h k TOMy BpeMeHH yxce 3HaHHTeJibHO ycTapejiH. ABTopbi nepBO- 
onncaHHH bhaob 3acbinajiH H. H. BonpocaMH, Ha KOTopbie OHa He Bceraa Moma ^aTb 
OTBeTbi. Ee nepBbiM onbiTOM o6pameHHa k 6oTaHHnecKOH JiaTbiHH CTamo HTeHHe AHarao30B 
BHflOB pacTeHHH, ony6jiHKOBaHHbix b pa3,aejiax «Addenda», 3aBepmaiomHX TOMa C03fla- 
BaBiiieHCH Toraa «Ojiopbi CCCP». 

B nepBOM Bbinycxe cpe^H ee yneHHKOB 6buin F. H. Poahohchko, H. A. JIhhhcbckhh, 

M. 3. KwpnHHHHKOB, BO BTOpOM - B. H. Tpy6oB. OflHHM H3 JiyHllJHX CBOHX yneHHKOB 

(a ee uiKOJiy npouuio 6ojibuiHHCTBO coTpyaHHKOB repSapna h OT^ejia hh3ujhx pacTeHHH) 
H. H. cHHTana H. H. LUejieBa, a 3a TOHHOCTb KOHcneKTOB ueHHJia T. K). KoHenHyio. Tax 
Hanajiocb Bbi3BaHHoe noTpe6HOCTbio BpeMeHH MHorojieTHee coTpyijHHHecTBO H. H. c BHH. 
Bcxope B03HHKJia HeoSxO^HMOCTb B C03aaHHH ^yHAaMeHTajlbHOTO JiaTHHCKO-pyCCKOTO 
6oTaHHnecKoro jieKCHKOHa. IlpoeKT 6bui pa3pa6oTaH cobmcctho c M. 3. KwpnHHHHKOBbiM 
h ocymecTBJieH b xanecTBe BToporo Bbinycxa (1957) cepnn «CnpaBOHHoe nocoGwe no 
CHCTeMaTHKe Bbicuinx pacTeHHH». CoApy^xecTBO 6oTaHHKa h (})Hjiojiora oxa3ajiocb nno- 
^otbophmm. H3jxaHHe «JIaTHHCKO-pyccKoro cjiOBapn m a 6oTaHHKOB» crano oahhm H3 
3 HanHTejibHbix co6biTHH b )kh3hh H. H., a onbiT ero cocTaBJieHHa nojiyHHJi OTpaxceHHe b 
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ee KaHflHjjaTCKOH anccepTauHH Ha TeMy «HeKOTopbie Bonpocbi coBpeMeHHoii 6oTaHHHec- 
KOH TepMHHOJIOrHH H npHHUHnbl COCTaBJieHHB JiaTHHCKO-pyCCKOro 60TaHHHeCKOIX) CJIOBa- 

pa», 3amHmeHHOH b HHCTHTyre H3biK03HaHH5i AH CCCP b 1958 r. 

Cjie^yiomHH coBMecTHbiH Tpya Hopbi HoeBHbi h M. 3. KnpnHHHHKOBa — (JjyHwaMeH- 
TajibHbiH «PyccKo-JiaTHHCKHH cjiOBapb ju ib 6oTaHHKOB» (1977) — noTpe6oBaji 20 jieT 
caMOOTBepaceHHbix ycnjiHH. CoaBTopbi He pa3 BcnoMHHajiH H3peneHHe <J)paHuy3CKoro 
cjwjiojiora h ryMaHHCTa 2K.-XC. CKajiHrepa (J.-J. Scaliger, 1540 — 1609): «Lexicographo 
secundus post Herculem labor» (Tpya jieKCHKorpa(})a — btopoh nocjie no^BHroB TepaK- 
jia). 3 to noco6ne He3aMeHHMO npw nepeBoae Ha jiaTHHCKHH »3biK onncaHHH hobmx 
T axcoHOB h npoHTeHHH o6niHpHoro HayHHoro HacjieflHa, HanHcaHHoro Ha JiaTHHCKOM 
H3bIKe. HcKJIlOHHTejlbHaB UeHHOCTb ero COCTOHT B TOM, HTO nOMHMO JiaTHHCKHX 3KBHBa- 
JieHTOB OipOMHOrO HHCJia pyCCKHX MOp(J)OJIOrHHeCKHX H TaKCOHOMHHeCKHX TepMHHOB, 
paBHO xax h HanOojiee ynoTpeOHTejibHbix b JiaTHHCKHX pa6oTax cjiob, b hcm hmciotcji 
uejibie cj)pa3eojiorHHecKHe oOopoTbi, B3«Tbie H3 KJiaccHHecKHx tckctob, hto cymecTBeHHO 
o6jiernaeT nojib30BaHHe cjioBapeM w ra cneunajiHCTOB, HMeiouunx 3JieMeHTapHbie 3 hbhhh 
jraTHHCKoro H3biKa. 06a «CjiOBapa» 3acJiyacHJiH eflHHOflyniHoe npn 3 HanHe 6oTaHHKOB. Ohh 
HaBceraa ocTaHyTca HacTOJibHbiMH KHHraMH b npaKTHnecKOH aeaTejibHOCTH chctcmbthkob 
pacTeHHH. Ohh hccomhchho nojie3Hbi h ;uui TaKCOHOMHCTOB-3oojioroB. 3 th cjiOBapn 
BbICOKO UeHflT JIHHTBHCTbl. «PyCCKO-JiaTHHCKHH CJ10Bapb...» nOMOraeT HHOCTpaHUaM pa30- 
6paTbCH B CJIOXCHOCTHX HHOH3bIHHOH MOp^OJIOrHHeCKOH TepMHHOJIOTHH. 06 3TOM CBHfle- 
TeJibCTBOBaji, HanpHMep, flxcoH 3aMOHacoH, xpaHHTejib repdapna b JlHBepnyjie (BejiHKo6- 
pHTaHHH): 3Ha» JiaTHHCKyK) JieKCHKy, OH 3ayHHBaJI pyCCKHe 3KBHBaJieHTbI Ha3BaHHH H 
TepMHHOB. 

H. H. npo^ejiajia KponoTjiHByio pa6oTy no yTOHHeHHio yaapeHHH b jibthhckhx 
Ha3BaHHHx pacTeHHH jxna nocjieflHero (9-ro) H3aaHH» khhth n. O. MaeBCKoro «Ojiopa 
cpe^HeH nonocbi eBponencKOH nacTH CCCP» (1964) h MOHOipa(})HH H. H. UBeneBa 
«3jiaKH CCCP» (1976). 

Oco6aa TeMa — nepeBOflbi H. H. tckctob JiaTHHCKHX 6oTaHHnecKHx cohhhchhh 
cTapbix aBTopoB, H3 KOTopbix jiio6HMeHmHM 6bui Kapji JIhhhch. Ejiaroflapa ee 3HTy3Ha3My 
h BbicoKOMy npo(|)eccHOHajiH3My Mbi nojiyHHJiH coBpeMeHHbiH nepeBOfl «Ohjioco(J)hh 
6oTaHHKH» Kapjia JIhhhcb (1989) Ha pyccKHH H3biK. flo nocjieflHHx flHeii xch3hh H. H. 
6ecnoKOHJiacb o noaroTOBKe pyccxoro H3flaHHa jiHHHeeBCKoro coHHHeHHa «Lachesis 
naturalis...», 3aBepiHHBiuero ee «JlHHHeaHy». 3Ta pa6oTa, npejuipHHHTaa no ee HHHuna- 
THBe h nojwepxcaHHafl rpaHTOM IIlBeacKOH aKajjeMHH HayK, b HacToamee BpeMa totobhtch 
k nenaTH yneHHKOM h coTpyaHHKOM Hopbi HoeBHbi A. 3. JlHXTuiaHro4>oM. 

H. H. nepeBOAHJia nncbMa h 6oTaHHHecKHe coHHHeHHa aKaaeMHKa IT. C. Ilajuiaca. 
B3biCKaTejibHaa k tohhocth npoHTeHHa JiaTHHCKHX tckctob XVIII BeKa, OHa npeanoHH- 
Tana HMeTb aejio HenocpeacTBeHHO c aBTorpa<f)OM, a noTOMy TpyjjHbie jyia noHHMaHHa 
(J)parMeHTbi pyKonncen H3ynajiHCb eio b HHTajibHOM 3ane IleTep6yprcKoro (Juumajia apxHBa 
PAH. TmaTejibHO CBepeHHbie c opnraHajiaMH nncbMa Ilajuiaca k H. EypMaHy h 
II. H. UlaHrHHy ony6jiHKOBaHbi Hapajjy c ee nepeBoaaMH (1997). OneHb TpyjtoeMKOH 6buia 
pa6oTa c npoHTeHHeM KOMMeHTapneB K. H. MaKCHMOBHna k co6paHHOH K. n. TyH6eproM 
KOJUieKUHH pHCyHKOB paCTCHHH JUia ny6jIHKaUHH HX B JlnOHHH (1994). TaKHM o6pa30M, 
cok)3 c EoTaHHnecKHM HHCTHTyTOM npeaocraBJiaji npocTop jyia caMoii pa3Hoo6pa3HOH 
(nacTo oneHb cpohhoh h HeoxcnjtaHHOH) jjeaTeJibHOCTH h no BbipaxceHHio caMOH Hopbi 
HoeBHbi «yAOBJieTBopaji ee HecTOJiio6He», ojmaKO sto 6bui cok)3 «no jiio6bh», h ero 
IUIOflOTBOpHOCTb JUM HayKH HCCOMHCHHa. 

flpyroH BaxcHeHineii ccfiepoH fleaTejibHOCTH Hopbi HoeBHbi 6buia neaarorHKa. Ha 
npoTaxceHHH 35 JieT OHa 3aBeAOBana Ka(})eApoH jiaTHHCKoro »3biKa nejcmaTpHnecKoro 
HHCTHTyra. OHa CHHTajia, hto yne6Hbie njiaHbi npeno^aBaHHa JiaTHHCKoro »3biKa b 

MeAHUHHCKHx By3ax b cymecTByiomeM BH ^ e 4>opMajibHbi h bbjihiotch aaHbio otxchbiuch 
Tpa^HUHH. He xcejiaa cnyxcHTb aHaxpOHH3My, npeoAoneBaa 6iopoKpaTHHecKHe npenoHbi, 
Hopa HoeBHa HCKana nyTH Mo^epHH3auHH Kypca h HaxoxiHJia hx b xchbom o6meHHH c 
3aHHTepecoBaHHbiMH jinuaMH. Ee eaHHOMbiuuieHHHKaMH 6buin cTy^eHTbi opraHH30BaHHoro 
eio npn Ka(})eApe Kpyxcxa, BbinojiHaBiune noa ee pyKOBO^CTBOM nepeBO^bi KJiaccHHecKHx 
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MeflHijHHCKHX cohhhchhh. B 1970-e it. OHa c 6ojibiiiHM ycnexoM Bejia xypc 6nojiorHHe- 
ckoh HOMeHKJiaTypbi jxnx ynacTHHxoB xypcoB noBbimeHHfl XBanHc})HxauHH b IleiiarorH- 
necKOM HHCTHTyre hm. A. H. TepueHa. Kax aBTop mhothx MeTOflHHecxHx noco6nH h 
pyKOBOjicTB H. H. noflHfljia ypoBeHb npenoaaBaHHfl jiaTbiHH Ha 6a3e neflHaTpHHecxoro 
HHCTHTyTa h cnoco6cTBOBana yTBepxcaeHHio ero aBTopHTeTa b stoh o6jiacTH. H. H. 
Ha^eajiacb ony6jiHxoBaTb yne6HHx wia 6oTaHHKOB, o6o6maBiiiHH ee MHorojieTHHii onbiT. 
no,ao6Hoe H3jnaHHe 6buio 6bi oneHb nojie3HbiM, a HMeiomnecfl b orpoMHOM apxHBe 
M. 3. KnpnHHHHKOBa MaTepnajibi MOiyr b flajibHewmeM cnoco6cTBOBaTb ocymecTBJieHHio 
3Toro npoexTa. 

Hopa HoeBHa npoxmia CHacuiHByio acH3Hb. Bcecaa hm ea nepe,a co6oh acHbie ucjih, OHa 
yMena hx ocymecTBJWTb. HenoBex Bbicoxoo6pa30BaHHbiH, OHa HBJumacb ozjhoh H3 nocjiejjHHx 
npejncTaBHTejibHHU jieHHHrpaacxon HHTeJuiexTyanbHOH sjih™. B nocnezjHHe ro,abi )kh3hh 
Hopa HoeBHa mhoto nyreuiecTBOBajia h no6biBajia b UIbcumh, HrajiHH, HcnaHHH, OpaHijHH, 
rojuiaiwiH. Ee HaSjiiozieHHji h cyxmeHHfl 06 yBH^eHHbix npeflMeTax HcxyccTBa OTJiHHajiHCb 
HeoxcH^aHHOCTbio h ocTpoTOH BocnpHHTHfl. EaHajibHocreH OHa He Tepnena. 

CBOHCTBeHHbie Hope HoeBHe CAepXCaHHOCTb H flOCTOHHCTBO, CBeTJIblH flHCIJHnJIHHHpO- 
BaHHbiH yM, neTep6yprcKHH cxjia^ penn h, HaxoHeu, 6jiaropo,acTBO ocaHXH (Bcema npjiMaa 
cnHHa) BOcnHTbiBajiH moAeii, c Hen conpHxacaBiiiHxcfl. npw stom hh tchh cyxocTH, 
neaaHTH3Ma hjih HeTepnHMoefn k oxpyxaiomHM b h efi He 6buio. nopoii OHa Moma 
no3BOJiHTb ce6e o3opHbie, jx axce pHcxoBaHHbie ceHTeHUHH. Ee npoHHH cxpbiBana ;*o6poe 
cepaue. OHa Bcema 6biJia roTOBa npHHTH Ha noMomb — coBepmeHHO 6ecKopbiCTHo, He 
xajiea hh zjeHer, hh BpeMeHH. Y Hopbi HoeBHbi 6bma 6jiaronojiyHHaa ceMba. Ee Myxc, 
lOpHH Cojiomohobhh 3a6HHKOB, Toxce BbinycKHHK $HjK})axa, npeno.aaBaji pyccxyio cjio- 
BecHOCTb h 6biJi nosTOM. OHa BbipacTHJia AonepeH h yBHflejia BHyxoB, o6meHHe c kotopmmh 
npHHOCHJIO MHOFO pa^OCTH. 

IIojiHaH njiaHOB eme 3a nojiroxia jxo CMepTH Hopa HoeBHa BCTperana ee npnxofl 
yaHBHTejibHO MyxcecTBeHHO. «Ecjih TaM HHHero HeT, — cxa3ajia OHa omhoh H3 3HaxoMbix, 
HaBecTHBiiieH ee b 6ojibHHue, — to sto mchh BOo6me He xacaeTca, a ecjin TaM hto-to 
ecTb, to 6yaeT HHTepecHO». HHTepecHbiM OHa Haxo^Hjia h aHajiH3 co6cTBeHHbix omyme- 
hhh Ha nopore yxojja H3 xch3hh: «B yMHpaHHH Toxce ecTb cboh HHTepec». IlpH stom OHa 
He npexpamajia pa6oTaTb: npaBHJia jiaTHHCKHe TexcTbi onncaHHH hobbix TaxcoHOB, He 
Bbinycxana H3 pyx «3HUHXJioneflHHecxHH c/ioBapb jiexapcTBeHHbix pacreHHH...» (1999), 
juw xoToporo OHa mhofo noTpyan/iacb. Oropnajiacb, Haxoflfl b hcm ouih6xh, h paaoBanacb, 
hto hx 6buio HeMHoro. 3aMeTHM, hto 3Ta XHHra Bbinycxajiacb npH (Jjopc-MaacopHbix 
o6cTOHTejibCTBax: H3flaTejibcxHH OTfleji XHMHxo~cJ)apMaueBTHHecxoH axaaeMHH «rHan» 
H3,aaHHe no HacTOHHHio ee pexTopa T. n. JIxoBJieBa, 3HaBinero o tom, hto ahh Hopbi 
HoeBHbi 6buiH yxce coHTeHbi. 

OHa ycnejia npoflHXTOBaTb Hecxo/ibxo 6norpac|)HHecxHX 3nH3oaoB h Bbicxa3aTb pa# 
coo6pa)xeHHH, noziBO^HBiiiHx HTor ee ne^arornnecxoro onbiTa. MarHHTO^OHHaa 3anncb 
coxpaHHJia ee idjioc h HHTOHauHH. 3 th ycTHbie onepxH, H35nnHbie h 3axoHHeHHbie, 
CBH^eTeJIbCTByiOT O TOM, HTO naMHTb H HyBCTBO (J)OpMbI eH He H3MeH5IJIH. ToJIbXO 3a He^eJHO 
jx o CMepTH, yxce He b cHJiax conpoTHBJiHTbcn MyHHTejibHOH 6ojih, Hopa HoeBHa nepecrajia 
pa6oTaTb. MoxceT 6biTb, yxo^H H3 Hainero MHpa h HazieHCb BCTpeTHTbca c 6nH3XHMH en 
jiiozibMH, OHa npHHHJia xpemeHHe. 06p*m coBepuiHJi cBHuueHHHX, OTeu TeopiUH, Hexoma 
My3bixaHT, HrpaBuiHH b jxx a3e. JIio^h, 3 HaBiiiHe Hopy HoeBHy 3a6HHxoBy, Ha^ojiro 
coxpaHHT b naMHTH ee CBeTJibiH o6pa3. 
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IOEHJIEH H flATBI 

YflX 92 (47 + 57): 470 

JIEB IOCTHAHOBHH EyflAHLJEB 

(k 70-JieTHIO CO ^HH pO>K 7 ieHHfl) 

G. V. DELLE, V. T. YARMISHKO. LEV YUSTIANOVICH BUDANTSEV (ON THE OCCASION OF HIS 70TH 

BIRTHDAY) 

HcnojiHHjiocb 70 JieT co aha poacaeHHH JL K). EyaaHueBa — H3BecTHoro yneHoro-na- 
jieoOoTaHHKa, HJieHa-xoppecnoHjjeHTa Pocchhckoh axaaeMHH HayK, ^oxTopa OnojiorHHec- 
khx Hayx, £HpeKTopa EoTaHHnecxoro HHCTHTyra hm. B. JI. KoMapoBa (BMH) PAH, Hbfl 
TpyaoBaa ae^TejibHOCTb Hananacb 3flecb 47 JieT Ha3a^. 

JI. K). po^HjiCH 22 HioHfl 1929 r. b r. BopH- 
corjieOcKe BopOHe^KCKOH o6ji. b ceMbe cnyxcame- 
ro. B 1935 r. ceMba nepee3xcaeT b AnMa-ATy, me 
b 1937 r. JI. K). nocTynaeT b uiKOJiy. B ero 12-h 
AeHb pox^eHHH Hananacb Bejwxafl OrenecTBeH- 
Ha si BOHHa. Cpe^H aeTCxnx BocnoMHHaHHH Toro 
nepHO^a HaBcema ocTanHCb b naMHTH MajibHHxa: 

3aTeMHeHH5i, ypoKH b 3 CMeHbi, TeTpajiH H3 o6ep- 
TOHHOH OyMarH, KOnTHJIKH, CBOAKH Hhc{)0Pm6k)- 
po. B KOHue BOHHbi, jieTOM 1944 r., b flOMe 
OT^bixa b ropax toHOMy JI. K). 3anoMHHJiHCb 
BCTpeHH C 60 JlbHbIM B. JI. KOMapOBbIM, XCHBIHHM 
no coce^CTBy. OxpyjxaiomHe roBopHJin, hto axa- 
neMHK jho6ht pacTeHHH, h peOflTa, coOwpaii hx Ha 
cmiOHax rop, hochjih BjiajjHMHpy JleoHTbeBHHy 
uejibie oxanKH. 

B CTapuiHX KJiaccax JI. K). HanwHaeT npo*iB- 
jiHTb HHTepec k OnojiorHH. CTHMyjiOM nocjiyxcHJia 
cjiynaHHo npoHHTaHHaa b cTapoM HaynHOM xyp- 
Hajie CTaTba A. A. EjieHXHHa o jinmaHHHxax, hx 
chmOhothhcckoh npHpOAe. Chm6h03..., hto-to 
T aHHCTBeHHoe CKpbiTO b MHpHOM cocymecTBOBa- 
hhh tph6ob h BOAopocjieH BHyrpH oco6bix opra- 
hh3mob, paayacHOH HaKnnbK) noKpbiBaiomHx cxanbi b ropHbix oxpecTHOCTax ropo^a hjih 
nie3flaMH tohkhx nemyex chahluhx Ha Kope aepeBbeB. JI. K). yaajiocb ynpocHTb po^HTejieii 
KynHTb npocTeHbKHH uiKOJibHbiH MHKpocKon. H3yneHHe jiHinaHHHxoB npHBejio k mhcjih: 
a MOxeT 6biTb, pacTeHHH h acHBOTHbie — Toxe pe3yjibTaT cHM6wo3a Hexoma caMOCToa- 
TeJIbHblX OjJHOXJieTOHHblX OpraHH3MOB? MhOTO n03)Ke CTaHyT H3BeCTHbI BCe «3a» H 
«npOTHB» CHMOnOTHHeCKOH rHnOTe3bI npOHCXO^KAeHHH MHOTOKJieTOHHblX OpraHH3MOB, a 
noxa h flea noxa3ajiacb opwraHajibHOH, 3axBaTHjia BOo6paxeHHe. Co3pejio pemeHHe 
nocBHTHTb ce6a H3yneHHio 3araaoHHbix jinmaHHHxoB. 

Cxopo b uixojie CTaHOBHTCH cxynHO. JI. K). y3HaeT, hto b Ka3axcxoM rocy^apcTBeHHOM 
yHHBepcHTeTe opraHH30BaHbi no,aroTOBHTejibHbie xypcbi jyia B03BpaTHBiiiHXC5i c bohhh 
H efloyHHBuiHxcfl b uixojie mojio^wx jiio^eH. C TpyaoM JI. K). yaajiocb nonacTb Ha 3 th 
xypcbi h nepe3 rofl oh CTaHOBHTca CTyaeHTOM 6Hoc{)axa Ka3ry, ecTecTBeHHo, xac^eapbi 
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6oTaHHKH. Ha bchd xcH3Hb JI. K). ocTajiCH 6jiaroAapeH cbohm nepBbiM yHHTejWM: 
C. P. IIlBapuMaH, H. T. AreeBOH, H. M. Hhxhc{x)poboh h, xohchho, BajieHTHHe CTena- 
HOBHe Kophhaoboh — nepBOMy Ka3axcTaHCKOMy naneo6oTaHHKy. Bee ohh b cBoe BpeMa 
6buiH yneHHKaMH 3aMeMaTejibHoro 6oTaHHKa HnxoAaa BacHAbeBHna riaBJiOBa, paccKa 3 bi 
KOToporo o CBoeM ynHTe^e — Bjia^HMHpe JleoHTbeBHne KoMapoBe Ha exceroAHbix 
3acej;aHHax 6oTaHHHecxoro xpyxcxa Ha^ojiro 3ana^ajin b Ayrny K)Horo HCCAeAOBaTeAa. 
TpeneTHoe OTHOiueHHe k rep6apH3auHH, poMaHTHKa 6oTaHHnecxHx sxcxypcHH, nocTOAH- 
Hoe o6meHHe yHHTejieH h yneHHxoB — Bee 3 to aBHAoeb npexpacHOH uixoaoh h CTHMy- 
JlHpOBaJlO CTpeMJieHHe JI. K). K CaMOCTOaTeAbHOCTH H TBOpneCTBy. 

Elocjie OKOHHaHHH 2-ro xypea JI. K). 6bui npHmameH noexaTb b reoAonmecxyio 
SKcnexiHixHK) b UeHTpanbHbiH Ka3axcTaH ApyrHM 3aMenaTeAbHbiM yneHbiM h nejjaroroM, 
BHKTOpOM BHKTOpOBHHeM JIaBpOBbIM, XOTOpblH AO CHX nop OCTaeTCH CTapIHHM TOBapH- 
meM h HacTaBHHKOM. flByMH roziaMH paHbixie oh c B. C. Kophhjioboh 3aHOBO OTKpbui 
HecKOJibKo 3axopoHeHHH HCKonaeMbix pacTeHHH. JI. K). nojiyHHJi nepBoe naneo6oTaHH- 
Hecxoe 3ajjaHHe — bmccto CTyAeHHecxon npaxraxH co6paTb xoAAexuHio pacTHTejibHbix 
OCTaTKOB. 

JI. K). c o6BeTpeHHbiM, o6oxc>KeHHbiM cojiHueM jihuom, BOcnaneHHbiMH ot nwjiH 
rjia3aMH npoBeji mhofo AHeii b otxpmtom xy30Be TpexTOHXH, 3arpyxceHHOH sxcneAHunoH- 
HblM HMymeCTBOM, npOAyKTaMH, 60 HKaMH C 6eH3HHOM. Ot ropH30HTa ao ropH30HTa 
THHyjiacb cepaa, xceATaa, xpacHOBaTaa nycTbma c peAXHMH xycTHxaMH coahhok h 
noAbmen. CnpaBa ot eABa HaMeneHHOH Aoporn, HacxojibKO Mor BHAeTb ma3, npocTHpajiacb 
MopmHHHCTaa 6eAecaa 6e3)KH3HeHHaa paBHHHa — THnHHHbiH «6eAAeHA». rae-TO 3Aecb 
B. C. KopHHAOBa coGnpajia octatkh HexonaeMbix pacTeHHH. EpxtHAaHcaii — «ypOHHiue 
3MeH», Tax npHMepHO nepeBOAHTca Ha3BaHHe stoto MecTa b Typrancxon BnaAHHe. JI. JO. 
BcnoMHHaeT: «2Kapa, xoneTca nHTb, Tyno BpeMa ot BpeMeHH Tioxaio xaiiAOM no xoMxaM 
nnoTHOH mHHbi, h BApyr hto-to noxoacee Ha pHcyHOx AHCTa noxa3aAocb b pa3AOMe 
nopoAbi. HecxoAbxo B3MaxoB — h xaHAO OTBopaHHBaeT nnacT mHHbi: Ha ero cbctaoh 
noBepxHOCTH c AecaTOX OTnenaTXOB OTneTAHBbix, caobho )khbmx AHCTbeB h BeTonex 
xBOHHbix. flaAbme eme h eme — HacToamnn xaMeHHbin rep6apHn! Bhahmo, TorAa h 
peuiHAacb oxoHHaTenbHO Moa cyAb6a yneHoro». 

3aTeM — xypcoBaa pa6oTa, AOXjiaA b 6oTaHHnecxoM xpyxcxe, nocAe 3-ro h 4-ro 
xypcoB — sxcneAHUHH b CeBepHoe IIpHapajibe, FIpHHpTbimbe, BocTOHHbiH Ka 3 axcTaH, 
HOBbie h HOBbie HaxoAXH. Oco6eHHO naMaTHOH ocTajiacb nepBaa HaxoAxa AHCTa nanbMbi 
h conpoBOxcAaBiHHx ee cy6TponHHecxHx pacTeHHH b ypoHHme Taxbipcop Ha ceBepo-Boc- 
Toxe Ka3axcxoro MeAxoconoHHHxa. 

B Hanajie 1952 r. JI. K)., cTyaeHT 5-ro xypea, 6bui HanpaBAeH 6jiaroAapa cTapaHHaM 
B. C. Kophhaoboh Ha npeAAnnnoMHyio npaxmxy b JleHHHrpaA, b BHH, TAe Otacaom 
najieo6oTaHHXH pyxoBOAHA 3aMenaTeAbHbiH yneHbiH c mhpobwm HMeHeM, aBTop nepBoro 
OTenecTBeHHoro yne6HHxa naAeo6oTaHHXH, axaAeMHx YxpaHHcxoH axaAeMHH Hayx AcJ>- 
pHXBH HHXOAaeBHM KpHUITOCj)OBHH. Jinn AHnAOMHOH pa 60 TbI OH peXOMeHAOBaA JI. 10. 
Bbi6paTb onncaHHe HaxoAKH toh camoh naAbMbi xax CBoero poAa naAeo6oTaHHHecxoro 
OTxpbiTHa, hto KpHiHTOcJjOBHH noAnepxHyn b CBoeM 0T3biBe. Oh xce npeAAOKHA noAroTo- 
BHTb xopoTxyio CTaTbK) AAa «floxAaAOB AxaAeMHH Hayx» (ony6AHxoBaHa b 1953 r.). 
flHnAOMHaa pa6oTa 3aHaAa Bcero 17 CTpaHHu h noAyHHAa OTAHHHyio oueHxy. 

PacnpeAeAeHHeM b JleHHHrpaA b acnHpaHTypy BHH AH CCCP JI. K). o6a3aH HpHHe 
AjiexceeBHe RribHHcxoH, HbiHe CTapenmeMy HaynHOMy coTpyAHHxy AaSopaTopHH naAeo- 
SoTaHHXH BHH. JlaAee nocAeAOBaAa eme OAHa sxcneAHuna b CeBepHbiH Ka 3 axcTaH y:xe 
c yHHBepcHTeTCXHM 3HanxoM Ha AauxaHe. B IleTponaBAOBcxe (xa3axcxoM) nepecaAKa Ha 
noe3A h «npoman, Ka3axcTaH». BnponeM, He «npomaH» — b AnMa-ATe ocTaAHCb 
poAHTeAH, MAaAiUHii 6paT ApxaAHH (Hbme npocjjeccop, 3aBeAyeT Aa6opaTopHen b Hhcth- 
Tyre 6ho(})H3hxh b IlymHHe Ha Oxe), a Taxxce cTyAeHTxa 3-ro xypea AHa (c 1953 r. — 
aceHa JI. K).), xoTopyio ABa roAa Ha3aA JI. K). npHBeA x B. C. Kophhaoboh h y6eAHA 
3aHaTbca naAeo6oTaHHxon. 

AHHa HBaHOBHa KHpHHxoBa — Hbme H3BecTHbiH naAeo6oTaHHx-6HOCTpaTHrpac}), 
AoxTop Hayx, npoc{)eccop, 3aBeAyeT otacaom b HecjjTaHOM HayHHO-HccAeAOBaTeAbcxoM 
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reojioro-pa3Be;iOHHOM HHCTHTyre. BMecTe c Jl. K). ohh BbipacTHJiH aB yx cwhobch: AHApea 
(1957 r. poxcAeHHA, aoktop HayK) h KHpHjijia (1965 r. poxcAeHHA, KaHAHAaT Hayx). 

OceHbio 1953 r. yMep A. H. KpHnrroc{)OBHH, nepBbin pyxoBOAHTeAb AHCcepTauwoH- 
hoh pa6oTbi JI. K). HoBbiH pyKOBOAHTejib T. H. EanxoBCKaa CTapajracb 3aMeHHTb poMaH- 
THHecKyio yBjieneHHOCTb AnccepTaHTa Ha CTporyio HaynHOCTb b nocTaHOBKe h peuieHHH 
BonpocoB hctophh naAeoreHOBOH (})Aopbi CeBepHoro IIpHapaAbfl h IlaBAOAapcKoro 
npHHpTbiuibii. BcKope nocjie KOHHHHbi KpHiUTOcj)OBHHa 3aBeAyiomHM Otacaom najieo6o- 
TaHHKH CTaHOBHTCfl ApMeH JleOHOBHH TaXTaA^flH, KpynHeHlIIHH MOp({)OJ10r-3BOJlK)UHO- 
HHCT H CHCTeMaTHK BblCLUHX paCTCHHH, HblHe aKa^eMHK, npH3HaHHbIH TJiaBa MHpOBOH 
6oTaHHKH. AcrmpaHT By^aHueB 3a rc>A a o oKOHHaHHH yne6bi b acnnpaHType npeACTaBHA 
roTOByio KaHAHAaTCKyio AHccepTaunio h b Mae 1956 r. ycneuiHO ee 3amHTHji. EMy yAaAOCb 
o6ocHOBaTb OAHy H3 KpynHeHLUHx b najieoreHe (Jdaophcthhcckhx cyxueccHH — cMeHy 
najieoc{)Aopbi «noATaBCKoro» THna Ha «TypraHCKyio» b 3aypajibCKOM pernoHe. 

MAaAuiHH HayHHbiH coTpyAHHK JI. K). aKTHBHO bkaiohhach b HaynHyio h oOmecTBeH- 
Hyio pa6oTy. Ho KaxcAyio BecHy 3HaKOMoe HeTepneHHe — cxopee b nyTb, b noAe, Ha noncK 
HOBbix HCKonaeMbix pacTeHHH. CeroAHA 3a nAenaMH yneHoro 6oAee 40, xax npaBHAO, 
AaAbHHx h oneHb He npocrax 3KcneAHuHOHHbix noe3AOK. KpoMe cbohx HaynHbix 
HHTepecoB JI. K). oxotho BbinQAHHA nonyTHbie 3aAaHHH KOAAer: najieoKapnoAora 
n. H. JJopoc^eeBa — coOpaTb pacTHTeAbHyio «Tpyxy» b yrAeHocHbix caohx, OKaMeHeAyio 
ApeBecHHy aah najieoKCHjiHTOMa H. A. LUhakhhoh, oOymeHHbie bctohkh xbomhux aah 
H. H. CBeuiHHKOBOH; HpHHa HnxoAaeBHa Bcxope h Ha AOArne roAbi CTajia nocTOAHHbiM 
cnyTHHKOM b SKcneAHUHOHHbix noe3AKax h coaBTopoM mhothx HayHHbix pa6oT. 

3KcneAHUHH cacaobbah OAHa 3a Apyrofi: 3a6aHKaAbe, IlpnGaATHKa, YKpawHa h 
H aKOHeu ApKTHKa. ApKTHnecKaA TeMa 6buia HaBeaHa paOoTaMH A. H. KpHuiTO^OBHHa, 
CHHTaBuiero apcbhkho ApxTHKy poahhoh noKpbiTOceMeHHbix pacTeHHH, hto npoTHBope- 
HHAO TeOpHH A. JI. TaXTaAXHHa O BOCTOHHO-a3HaTCKOM UeHTpe HX B03HHKH0BCHH5I. 
UJnHuOepreH, 3 cmah OpaHua-Hocn(})a, HoBOCH6HpcKHe o-Ba, apKTHnecKoe no6epe)Kbe 
BOCTOHHOH CwOnpH. CoTHH H COTHH o6pa3UOB C OCTaTKaMH pacTeHHH, 60 AbUIHHCTB 0 H3 
hhx oOHapyxceHO BnepBbie. H sto HecMOTpa Ha xpynHbie naneo6oTaHHnecKHe HCCAeAOBa- 
hhh b ApKTHKe, npoBeAeHHbie O. TeepoM, H. UlMaAbray3eHOM, A. HaTropcTOM bo BTopoii 
noAOBHHe npouiAoro Bexa. 

HoBbie MaTepnaAbi y6eAHTeAbHO noxa3aAH onm6oHHOCTb npeACTaBAeHHH A. H. KpHiu- 
TOtJlOBHHa O TBOpneCKOH pOAH apKTHHCCKOH ({)AOpbI B 3BOAIOUHH nOKpbITOCeMeHHbIX, 
KOTopaH oxa3aAacb xpaiiHe He3HanHTeAbHOH. IlepBbiH tom MOHorpac|)HH «HcKonaeMbie 
c|)AOpbi Apkthkh» (CBeuiHHKOBa, EyAaHueB, 1968) noABeA nepBbie HTorn apKTHHecKOH 
snonew. 

A 3KcneAHUHH npoAOAXcaAHCb. JlKyTHH, 6acceiiH p. Bhaioh, babocm c xcchoh Ha 
MOTOpHOH AOAKe npOHACHO 6oAee 500 KM. IIOCAeAHHe KHAOMeTpbl BHH3 no BhAIOK) AOAKa 
eABa He nepnaAa OopTaMH BOAy, OyAynn CBepx HopMbi HarpyxceHa o6pa3uaMH nopOAbi c 
OCTaTKaMH pacTeHHH MeAOBOH (jjAOpbl. OkOAO 100 BHAOB 6bIAO yCTaHOBAeHO B BHAIOHCKOH 
naAeoc{)Aope, KOTopyio HanaA H3ynaTb eme O. Teep b npouuiOM Bexe h npoAOAXCHA b Haine 
BpeMH 3aMenaTeAbHbiH yneHbiH, rAaBa mocxobcxoh naAeo6oTaHHHecxoH rnxoAbi Bccboaoa 
AHA peeBHH BaxpaMeeB. 

C HanaAa 1970-x rr. HanHHaeTCH Apyraa snonen — KaMHaTCKan. IIo npHrAaineHHio 
coTpyAHHKOB He4)T«Horo HayHHO-HCCAeAOBaTeAbcxoro reoAoro-pa3BeAOHHoro HHCTHTyTa 
(BHHrPH) JI. K). bkak)hhac5i b npoeKT H3yneHHH naAeoreHOBbix otaoxcchhh Ha 3anaAHOH 
KaMnaTxe, rAe aoaxcch 6ma HccAeAOBaTb HCKonaeMbie pacTeHHH nm CTpaTHipac^HnecKoro 
pacHAeHeHHH toaiju ocaAOHHbix oTAOxceHHH. HoBbie KOAAerH, onbiTHbie reoAorH-noAeBHKH 
K). H. rpHropeHKO, K). C. Bopohkob h Ap., HOBbie npo6AeMbi, cypoBbie cxaAbi MopcKoro 
no6epexcba 3anaAHOH KaMnaTKH, HOBbie ranbi BbiMepiiinx pacTeHHH Ha MHorne toah 
3axBaTHAH HHTepecbi JI. K). HapaAy c sthm JI. K). yAeAaeT GoAbinoe BHHMaHne npHKAaA- 
HOMy HcnoAb30BaHHio pesyAbTaTOB naAeo6oTaHHnecKHx HCCAeAOBaHHH b npaKTHKe reo- 
AorHHecKHx pa6oT, coTpyAHnnan nocTOHHHO c p«aom reoAorHHecKHX ynpexcAeHHH CTpaHbi 
b CaHKT-IleTep6ypre, MocKBe, ^xyrcKe, IleTponaBAOBCKe-KaMHaTCKOM h Ap. Ero MaTe- 
pHaAbi HcnoAb30BaHbi npn cocTaBAeHHH cxeM CTpaTHrpa(J)HH KOHTHHeHTaAbHoro MeAa h 
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UeHTpajibHOH flieyTHH, najieoreHa IUnnaOepreHa, 3anaAHOH KaMnaTxn h Ap. (1974, 1975, 
1976, 1978, 1979, 1983, 1984). 

B 1975 r. JI. K). ycneuiHO 3amHTHJi AOXTopcxyio AnccepTauHio no hctophh pacra- 
TejibHoro Mnpa Apkthkh b paHHeM KaHHO(J)HTe, b KOTopofi 6buiH o6o6meHbi h npoaHa- 
jiH3HpoBaHbi H3BCCTHbie h opnrHHajibHbie najieo6oTaHHHecKHe MaTepnajibi. Ilpn stom 6bui 
c^JopMyjinpoBaH rciaBHbiH bmboa: apxTHHecxaa najieoc})Jiopa b xanHocjDHTe BTopnHHa no 
CBoeMy npoHcxo^eHHio, a ee AOMHHaHTbi bbicoko cneuHaJiH3HpoBaHbi b ycnoBnax 
BbicoKHX uiHpOT h Mano npHroAHbi jv ia TBOpnecKoro npouecca sbojiiouhh. Ho ApeBHeapx- 
THHecKHH mn ({mopbi BnojiHe caMo6biTeH h HMeJi unpxyMnojiapHoe pacnpocTpaHeHne. 
I10Apo6HO 3TH pe3yJlbTaTbI H3JIOXCeHbI B MOHOrpacJjHH «McTOpHB apKTHHeCKOH (}}JIOpbI 
snoxn paHHero KanHO(J)HTa» (1983), a Taoce b He6ojibniOH XHHacxe «PaHHne 3Tanw 
4>opMHpoBaHHa h pacceneHna yMepeHHOH c|)jiopbi BopeajibHon o6jiacTH» (1986), no3)xe 
H 3 ^aHHon Ha aHHinncKOM a3bixe b CHIA (1992). B sthx pa6oTax 6buia pa3BHTa xoHuenuna 
najieoc|)jiopHCTHHecKoro paiiOHHpoBaHHa BopeajibHOH o6jiacTH Ha xpynHbie noAoOnacTH, 
no^pa3^ejieHHbie Ha npoBHHUHH. AHajiH3 o6mHpHoro MaTepnajia npHBeji JI. 10. k BbiBOAy 
O MHrpaUHOHHOM npOHCXOXCACHHH MHOrHX THnOB flpeBHeapKTHHeCKOH (J)JIOpbI, yMepeHHO 
MC30(|)HJIbHbIH XapaKTep KOTOpOH C(|)OpMHpOBaJlCa Ha BOCTOKe CeBepHOH A3HH, a AOMH- 
HaHTbi npo^BHrajiHCb c 3anaaa Ha boctok nepe3 EepHHrnio; Ha HexoTopwx 3Tanax 
MHrpauHOHHbie noTOKH hmcjih o6paTHoe HanpaBjieHne (b snoxy naneoreHOBoro xjiHMaTH- 
necKoro «onTHMyMa», HanpnMep). 

B 3th xce foam JI. K). coBepuiHJi paA 3apy6eacHbix noe3AOx Ana 03HaxoMJieHHa c 
najieo6oTaHHHecKHMH ueHTpaMH b MexocnoBaxHH, EojirapHH, CHIA, Ha Ky6e, bo BbeT- 
HaMe (b pe3yjibTaTe co6paHa HHTepecHaa xonnexuna HcxonaeMbix pacTeHHH, eAHHCTBeH- 
Haa b Hainen cTpaHe). naTHMecaHHoe njiaBaHne Boxpyr Mhahhcxofo oxeaHa b cocTaBe 
KpynHOH 6oTaHHHecKOH sKcne^HUHH Ha HayHHO-nccneAOBaTenbcxoM cyAHe «AxaAeMHK 
BepHaMCKHH» no3BOJiHJio JI. 10. co6paTb oOiuHpHeHuiHH Maiepnaji ana nononHeHHa 
KOJUieKUHH pacTeHHH H3 MHorHX TponwHecKHX CTpaH. He cjiynaHHo noaTOMy napamiejibHO 
C HHCTO (})JIOpHCTHHeCKHMH HCCJie^OBaHHBMH peUiaiOTCa MHOrOHHCJICHHbie BOnpOCbl CHC- 

TeMaTHKH H TaKCOHOMHH. JI. 10. - OflHH H3 OCHOBHbIX aBTOpOB MHOFOTOMHblX TpyAOB 

«Ochobw najieoHTOJiorHH» (1963), «2Kn3Hb pacTeHHH» (1980), «HcKonaeMbie uBeTXOBbie 
pacreHHfl CCCP» (1982); hm onncaHO 6ojiee 150 HOBbix AJia Hayxn TaxcoHOB HcxonaeMbix 
pacTeHHH. 

B 1972 r. JI. K). 6biJi Ha3HaneH 3aBeAyiomHM EoTaHHHecxHM My3eeM EHH, rae c 
nepBbix AHeii BXJiioHHJica b pa3pa6oTxy h co3AaHHe 3Xcno3HUHH «HcTopna h SBomouHa 
pacTHTejibHoro Mnpa». noTpeOoBajincb HOBbie axcnoHaTbi ocTaTXOB HcxonaeMbix pacTe¬ 
HHH. CHOBa cneunajibHbie noncxoBbie sxcneAHUHH Ha KaBxa3, b CpeAHioio A3hio, 
3axapnaTbe, Ka3axcTaH. OOinnpHbiH Maiepnaji 3anonHHn noMHMO bhtphh Hecxojibxo 
AecaTKOB xpynHbix mxac})OB. B My3ee noaBHjiacb HOBaa naneoOoTaHHHecxaa xojuiexuna, 
BXJiioHaiomaa b ce6a MHorne Tbicann o6pa3uoB: oTnenaTXOB jiHCTbee, njiOAOB, ApeBecHH. 
Pa3BepHynacb 6onbniaa HaynHaa pa6oTa h no ApyrHM pa3AenaM OoTaHHXH, coTpyAHHXH 
My3ea oahh 3a ApyrHM 3amnmajiH xaHAHAaTcxne h AOXTopcxne AnccepTaijHH. Axthbh3h- 
poBanacb pa6oTa c xojuiexunoHHbiMH (})OHAaMH h no co3AaHHio hobbix My3eHHbix 
3xcno3HUHH. Pe3yjibTaTOM 3tofo HanpaBjieHHa pa6oT aBHJiocb Hecxonbxo HCTopHHecxnx 
h MeTOAHHecxHx nyOnwxauHH no My3eHHOH TCAiaTHxe (1974, 1980a, 6). 

B 1983 r. axaAeMHX A. JI. TaxTaxcAaH, AnpexTop EHH AH CCCP, Ha3HanHji JI. K). 
cbohm 3aMecTHTejieM no Hayxe. BpeMa eme 6ojiee ynjioTHHJiocb, noaBHJincb He3HaxoMbie 
npo6jieMbi ynpaBjieHHa xpynHenuiHM axaAeMHnecxHM HHCTHTyTOM, cAOxcHeHLUHM xojinex- 
THBOM HayHHbIX pa 60 THHX 0 B. BoT TyT npnrOAHAHCb OnbIT XOMCOMOAbCXOH H napTHHHOH 
pa6oTbi, MHoroneTHaa AeaTCJibHOCTb AenyraTa h npeAceAaTena xomhcchh panoHHoro 
CoBeTa HapoAHbix AenyraTOB (1961—1969 rr.). 

B 1985 r. JI. 10. 6bui H36paH AnpexTopoM HHCTHTyra, hto eoBnano c HanajioM 
nepecTpoHXH h nocTeneHHbiM ycnoxcHeHHeM npoueccoB ynpaBneHHa h BHeApeHneM ero 
hobwx $opM. Ha HaynHyio pa6oTy ocraBanocb Bee MeHbine h MeHbine BpeMeHH, ho OHa 
npoAOJixcajiacb. CncTeMaTHHecxoe H3yneHHe hobwx opnrHHajibHbix najieoGoTaHHHecxnx 
MaTepnajiOB c KaMHaTXH nocTeneHHO npoacHano 3anyraHHbie npcueccw najieoc})jiopore- 
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He3a Ha ceBepo-BocToiee A3hh, CB«3aHHbie c BeieoBbiMH H3MeHeHHHMH b cocTaBe BbiMepmen 
(}}jiopbi b pe3yjibTaTe najieo<|)JiopHCTHHecKHX cyxueccHH, CB5i3aHHbix b cboio onepeflb c 
H3MeHeHHaMH najieoicjiHMaTa b pernoHe. Paa nydriHKauHH h flOKJiaaoB Ha MexmyHapoflHbix 
H pOCCHHCKHX COBeiUaHHflX 6 bUI nOCBHmeH 3THM npo6jieMaM. MOHOipa(f)Hfl «Il03flHe30- 
ueHOBaa c})jiopa 3ana&HOH KaMHaTKH» (1997 r.) TaKxce BHecJia BKjiaa b H3yneHHe najieo- 
reHOBOH HCTopHH pacTHTejibHoro MHpa CeBepHOH A3hh. B HacToamee BpeMa b pa6oTe 
HaxoOTTca BTopaa, 3aKJiiOHHTejibHaH, MOHorpa(J)H« no leaMHaTCKOH najieo(})Jiope. 

HecMOTpa Ha Hpe3BbiHaHHyio 3arpyx<eHHOCTb, JI. K). HeMano BHHMaHHH yaejiaeT 
HaynHo-opraHH3auHOHHOH jjeflTejibHocTH b leanecTBe HJieHa 6iopo Otxjcjichhb o6men 
6HOJiorHH PAH, npeaceflaTejifl HayHHoro coBeia no 6oTaHHKe npn OOB PAH, BHije-npe- 
3H,aeHTa Pyccieoro 6oTaHHnecKoro o6mecTBa, npeacejjaTejifl cneunajiH3HpOBaHHoro Yne- 
Horo coBeTa no 3amHTaM anccepTauHH Ha coHCKaHne yneHOH cTeneHH jjoKTopa GnonorH- 
necKHx Hayx. no# pyKOBOjjCTBOM JI. K). 6bisiu 3amHmeHbi KaHjjHflaTCKHe h jtoKTopcKHe 
flHCcepTauHH coTpy^HHKOB Harnero HHCTHTyra, a Taxxce 6oTaHHHecKHX ynpeameHHH 
CTpaHbi h conpej^ejibHbix rocyjjapcTB (6biBinero CCCP). 

JI. K). HarpaxgieH Mejjajibio «3a aoOjiecTHbiH Tpya» (1970). 

JI. K). — yneHbiH c hctkoh rpaamaHCKOH no3HUHen, BjnoOjieHHbin b CBoe jjejio, 
OjiecTHine BjiajieiomHH penbio h nepoM; oh jjoOpoxcejiaTejieH h cnoKoeH, 6e3yKopH3HeHHO 
KOppeKTeH B OTHOUieHHaX C KOJUieraMH He3aBHCHMO OT HX 3BaHHH H nOJIOXCeHHH B HayHHOM 
coo&necTBe; ero BbicoKaa KBajiHc|)HKauH3 h MHorojieTHHH onbiT pyKOBoj^HTCJiH oOecnenn- 
jih coxpaHHOCTb HayHHoro noTeHUHajia BHH b cjioxchmh jum OTenecTBeHHOH HayKH 
nepnofl. 

B HacTOHinee BpeMfl ochobhmmh 3a6oTaMH JI. K). ocTaiOTCH npo6jieMbi, CB«3aHHbie c 
xcH3Hbio HHCTHTyra, c pemeHHeM icyaa 6ojiee TpyuHbix, neM HaynHbie, npo6/ieM BbixcHBaHHH 
b nocTOHHHo MeHjnomHxca ycjioBHax h pa3Mepax c|)HHaHcoBoro h MaTepHajibHO-TexHHnec- 
Koro oOecneneHHa aecflTKOB nnaHOBbix HayHHbix tcm h orpoMHoro «xo3BHCTBa» hhcth- 
TyTa, noMepxcaHHB onTHMHCTHnecKoro, TBopnecKoro HacTpoeHHH y cotch ero coTpyaHH- 
KOB. 

K)6HJieHHafl cTaTbfl npejjnojiaraeT oueHiey npojjejiaHHoro, ho nojjBoaHTb htofh eme 
paHO, a noTOMy noxcenaeM JIbBy KDcTHaHOBHHy jjoOporo 3flopoBba ? flOJirax jieT aKTHBHOH 
IUIOflOTBOpHOH J^eHTeJlbHOCTH, HOBbIX 3aXBaTbIBaiOmHX nyTemeCTBHH h HHTepecHbix Haxo- 
AOK, TajiaHTjiHBbix yneHHKOB h nocjie^OBaTejien. 


© f. B. JJejuie, B. T. HpMuiuKO 
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BOTAHHHECKHE 3KCKYPCHH no CEBEPHOH HIBEHHH 

G. A. FIRSOV. BOTANICAL EXCURSIONS IN NORTH SWEDEN 

B aBrycTe — ceHTflOpe 1998 r. aBTopy sthx ctpok aoBejiocb ynacTBOBaTb b aeHapojio- 
THnecKOH sxcnezmuHH no CeBepHOH UlBeuHH no npHrnameHHio iuBeflcxoro YHHBepcHTeTa 
cejibCK0X03HHCTBeHHbix Hayx h ap6opeTyMa Hopp. 3to 6bma yace neTBepTaa noe3axa, 
HaHHHaa c 1994 r. Ucjiamh sxcneflHiiHH 6biJin 3HaKOMCTBo c aeHjjpojiorHHecKHMH koji- 
jieKUHHMn; o6cjieTOBaHHe aepeBbeB h xycTapHHKOB, Hcnojib3yeMbix b 03eJieHeHHH; o6cjie- 
aoBaHHe JiecHbix KyjibTyp xbohhmx h jiHCTBeHHbix HHTpoztyueHTOB; c6op ceMAH apeBecHbix 
paCTeHHH B npnpOaHblX yCJIOBHBX. EblJia B03M0aCH0CTb 03HaK0MHTbC5I C eCTeCTBeHHOH 
JieCHOH paCTHTeJIbHOCTbK) CeBepHOH UlBeuHH B pa3JIHHHbIX THnaX JieCOpaCTHTeJIbHbIX 
ycjiOBHH, ot noOepeacba no ropHbix panoHOB 3ano;mpbJi. 06maa npoaonacHTeJibHocTb 
Mapuipyra cocTaBHjia 2200 km. flporpaMMa SKcneaHUHH 6buia TecHO CBB3aHa c tcmbthkoh 
HayHHO-HccjieaoBaTejibCKOH paOoTbi EoTaHHnecKoro caaa EoTaHHuecxoro HHCTHTyra hm. 
B. JI. KoMapoBa (BHH) PAH no npoOneMaM HHTpoayxuHH h aKKjiHMaTH3aiiHH, 6nopa3- 
Hoo6pa3Ha, npHHunnaM xoMruieKTOBaHHH KOJijiexuHH. Kjihmbt oOcneTOBaHHoro pemoHa 
3HaHHTejibHO cypoBee, neM KJiHMaT IleTepOypra, oflHaxo TaM peace ObiBaiOT HeOjiaronpn- 
HTHbie 3HMHHe OTTenejiH, h MHorne apeBecHbie HHTpo^yueHTbi, b otjihhhc ot napxa-aeHfl- 
papHB BHH PAH, 3HMyiOT noa 3amnTOH CHeacHoro noKpOBa. 

Ha apyroe ace yrpo nocjie npne3aa, HecMOTpa Ha HeHacTHyio noroay, cocToanacb 
SKCKypcHH b apOopeTyM Hopp b conpoBoaoteHHH xwpeKTopa apOopeTyMa 3jiH3a6eT E6epr 
(Elisabeth Oberg) h npocf). By HHjibccoHa (Bo Nilsson) ana o6mero 3HaxoMCTBa c 
KOJUieKuneii, HCTopnen ee co3,aaHHJi, ocoOeHHOCTBMH TaxcoHOMHHecKoro cocTaBa h 
coctobhhb pacTeHHH, a Taxace c6opa KHTepecyioinnx Hac ceMHH h nepeHKOB. ApOopeTyM 
3aHHMaeT 12 ra Ha jicbom 6epery p. YMesjibBeH, b 12 km ot r. YMeo (Umea) h b 30 km 
ot ycTbH. 3to caMbin ceBepHbin apOopeTyM HlBeunn (63°50' c. in. h 20°07' b. a.). Oh 
3ajioaceH b 1977 r. no npezuioaceHHio h npn fleaTenbHOM ynacTHH C. G. Thogersen, 
KOTopbin 6bui ero nepBbiM anpexTopoM. Ap6opeTyM pa3flejieH Ha 6 maBHbix ynacTKOB no 
reorpac^HHecxoMy npHHunny: EopeajibHaa CKaHanHaBHH, Cn6npb, EBpona, BocTOHHaa 
nacTb CeBepHOH AMepnxn, 3ana^Haa nacTb CeBepHOH AMepHKH h BocTOHHaa A3hx. Ha 
3thx ynacTKax pacTeHHH BbicaacHBaiOTCH c yneTOM hx B03MoacHbix 6H03KOJiorHnecKHx 
OCoOeHHOCTeH H TpeGOBaHHH. H3 pe^KHX BHflOB MOaCHO OTMeTHTb xopoinne 3K3eMnJiapbI 
Sorbus amurensis Koehne, Picea koraiensis Nakai, Viburnum burejaeticum Regel et Herd. 
OOnjibHO njioflOHOCBT Lonicera chamissoi Bunge ex P. Kir., Padus maackii (Rupr.) Kom., 
Sorbus koehneana C. K. Schneid. Y^HBHTejibHO 6buio BCTpeTHTb ruioaoHOcamHH 3K3eMn- 
Jiap Cercidiphyllum japonicum Siebold et Zucc. riocne SKcnejjHUHH 3jiH3a6eT E6epr b 
ropbi CeBepHoro KHTaa b 1990 r. b apOopeTyMe noaBHJiCH Sambucus williamsii Koehne. 
B flHKOM Bnne 3^ecb pacTeT Ribes rubrum L. C Hanajia co3aaHHa apOopeTyMa npnopHTeT- 
hmm HanpaBjieHneM .aeBTejibHocTH noMHMO 3ajraHH oOyneHHa CTyaeHTOB HBjmeTCH ncnbi- 
TaHHe ycTOHHHBbix bhaob ^peBecHbix pacTeHHH ajih Hcnojib30BaHHH b ca^ax, napxax h 
Jiecax HoppJiaHflHH. Ap6opeTyM Taxace cnyacHT pexpeauHOHHOH 3ohoh jxnn noceTHTenen 
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h acHTejieH r. YMeo. Ha3BaHHe «Hopp» nepesoAHTca KaK «ceBep», «ceBepHoe HanpaBJie- 
HHe». oho nOAMepKHBaeT MecTOHaxoatAeHHe h CBA3b c cbmoh ceBepHOH nacTbio CTpaHbi. 
Yace npeABapHTejibHbiH onbiT noKa3aji, hto MHorae bham pocchhckoh cfjjiopbi 3Aecb BnoAHe 

yCTOHHHBbl H OTJIHHaiOTCfl BbICOKHMH AeKOpaTHBHbIMH KaHeCTBaMH. 

B 8 km k ceBepy ot r. OcTepcyHA (Ostersund, 365 m HaA yp. m.) pacnoAoaceH nacTHbiH 
ap6opeTyM 3BepTa HnAbccoHa (Evert Nilssons Arboretum). E. Nilsson c 1935 r. co3Aan 
GoAbinyio KOJUieKUHio (6onee 400 bhaob h KynbTHBapoB), HecMOTpa Ha ycAOBHa, KorAa 
TeMnepaTypa B03Ayxa b OTAeAbHbie cypoBbie 3hmm, KaK b 1978/79 h 1986/87 it., AOCTHrajia 
-(38—39) °C. 3Aecb npeACTaBJieHO 27 TaKCOHOB Picea , 18 — Abies , 10 — Juniperus , b 
tom HHcne TaKHe, KOTopbie y Hac He HcnbiTbiBajiHCb {Picea omorica ‘ Nana\ P. glauca 
‘ Echinoformis ’). YAHBHTeAbHO 6buio 3Aecb BCTpeTHTb 20-acthhh 3K3eMnAap Podocarpus 
nivalis , 3HMyiomHH non CHeroM, h 6aM6yK Sinarundinaria murielae (Gamble) Nakai. H3 
AHCTBeHHbIX paCTCHHH npOH3BOA«T BneHaTAeHHe TaKHe 6oTaHHHeCKHe peAKOCTH, KaK 
Jamesia americana Torr. et Gray, Hebe armstrongii , Pieris floribunda (Pursh) Benth. et 
Hook., Rhododendron przewalskii Maxim., Daphne blagayana Frey., b tom HHCJie bhabi 
c|)Aopbi Pocchh h 6biBinero CCCP (Rhamnus imeretina Booth, xSorbocotoneaster pozdn- 
jakovii Pojark.). O HeKOTopbix H3 hhx y Hac b OTenecTBeHHOH AHTepaType cAoacnAocb 
MHeHHe, HTO OHH He MOiyr paCTH B OTKpbITOM rpyHTe, TaK KaK HCnbITbIBaJIHCb B npOUUIOM, 
BbiMep3JiH h b HacToamee BpeMa OTcyTCTByiOT b AeHApOKOAAeKUHax rieTepOypra. OnbiT 
ap6opeTyMa 3BepTa HnAbccoHa noKa3biBaeT, hto sth bham y Hac HyacAaiOTca b noBTopHOH 
HHTpOAyKUHH. HeCMOTpB Ha TO HTO KJIHMaT OCTepcyHAa CAHHIKOM CypOB jum npOUBeTaHH5I 
apOopeTyMa, 3 tot npHMep noKa3biBaeT, hto Moryr CAenaTb 3HTy3Ha3M, yBJieneHHOcTb h 
HCK yCCTBO CaAOBOAa. PaA peAKHX BHAOB H (})OpM 6bIAH OTCIOAa BHeApeHbl B KOJUieKUHH 
Apyrwx apOopeTyMOB h KOMMepnecKHe nHTOMHHKH. Cennac ap6opeTyM noAb3yeTca 3acny- 
xeHHOH H3BecTHOCTbio b CeBepHOH EBpone. 

B HacToamee speMa BeAyrca pa6oTbi no co3AaHHio apOopeTyMa b ManbMGepreT 
(Arboretet i Malmberget), OKpecTHOCTax r. rsAAHBape (Gallivare, 450 m HaA yp. m.), 
KaK pe3ynbTaT coTpyAHHnecTBa MeacAy apOopeTyMOM Hopp h KOMMyHOH r. rsAAHBape. 
ApOopeTyM 3aAoaceH b 1985 r. Ha TeppHTopnn cTaporo caAa, paHee npHHaAJieacaBmero 
maBe KOMnaHHH no pa3pa6oTKe acene3HOH pyAbi, H3-3a nero h 6bui ocHOBaH stot 
3anojiapHbiH ropoA. 3Aecb npeACTaBJieHO okoao 200 3K3eMimapoB AepeBbeB h KycTapHHKOB 
(45 bhaob h KyjibTHBapoB) Ha nnomaAH noKa Bcero 500 m 2. TaKHe 4H(J)pbi He BnenaTAaiOT, 
ho He HaAO 3a6biBaTb, hto ap6opeTyM HaxoAHTca AaneKO 3a nonapHbiM KpyroM, rAe TOAbKO 
b HiOAe He ObiBaeT 3aMopo3KOB. 3HaneHHe ap6opeTyMa AAa acHTeAeil fsAAHBape moxcho 
noHaTb nocAe ocMOTpa ropoACKHX 3eAeHbix HacaacAeHHH, rAe 3K30Tbi noHTH OTcyTCTByiOT, 
a b BeAymHH accopTHMeHT bxoaht TOAbKO 6epe3a Betula pubescens Ehrh. subsp. tortuosa 
(Ledeb.) Nym., pa6nHa Sorbus aucuparia L., nepeMyxa Padus racemosa (Lam.) Gilib. 
FIocAeAHaa pacTeT 3Aecb He AepeBOM, a KycTOM. B ap6opeTyMe o6HAbHo miOAOHOcaT h 
H e o6Mep3aioT Picea mariana (Mill.) B. S. P., P. glauca (Moench) Voss, Ribes hudsoni- 
anum Rich. (B03pacT okoao 10 act, noAyneHbi H3 Aaackh). He o6Mep3aiOT Betula ermanii 
Cham, c KaMHaTKH, Betula papyrifera Marsh, h Larix laricina (Du Roi) C. Koch (o6pa3Ubi 
c Aaackh). OAHaKO Aaace Viburnum opulus L. He npeBbimaeT bwcotw 1 m, HaxoAHTca b 
BereTaTHBHOM coctoahhh h noAMep3aeT. Spiraea japonica L. fil. ’ Ronnberg\ xota h 
o6Mep3aeT, ho BbirAAAHT xopomo, o6habho UBeTeT ao Mopo30B. Ap6opeTyM CAyacHT aaa 
A eMOHCTpaUHH H HCnbITaHHH BHAOB H f{)OpM AepeBbeB H KycTapHHKOB. Oh HMeeT 
3HanHTeAbHbie nepcneKTHBbi pacmnpeHHa KaK TeppHTopnn, TaK h BHAOBoro cocTaBa. B 
3 tom 3aHHTepecoBaHbi ropoACKHe babcth, acHTeAH ropoAa h coTpyAHHKH ap6opeTyMa 
Hopp. Yace nepBbin onbiT ap6opeTyMa b MaAbM6epreT noKa3biBaeT, hto h y Hac Ha 
ceBepo-3anaAe Pocchh MHorne bhaw HHTpoAyueHTOB MOiyr 6biTb npoABHHyrbi b KyAbType 
3HaHHTeAbHo ceBepHee C.-neTep6ypra. 

Ha Apyroii AeHb nocAe Hamero nocemeHHa apOopeTyMa Hopp cocToaAacb noe3AKa 
b r. BnHAeAbH (Vindeln), pacnoAoaceHHbin b 60 km k ceBepo-3anaAy ot YMeo 
(64° 14' c. hi.). B OKpecTHOCTax ropoAa HaxoAaTca TaK Ha3biBaeMbie BHHAeAbHCKne 
SKcnepHMeHTaAbHbie Aeca. Hx o6maa imomaAb 2531 ra, H3 KOTopbix 2093 ra — nAOAO- 
poAHbie AecHbie 3eMAH c BbicoKo6oHHTeTHbiM AecoM. 3eMAa npHHaAAeacHT HaunoHaAbHOMy 
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jiecHOMy npeanpHATHK) UlBeiiHH floM3HBepxeT. riepBbie sxcnepHMeHTaAbHbie ynacTXH 
6buiH 3ajio>KeHbi b 1909 r. HayHHO-nccAeAOBaTeAbcxaA AeATeAbHOCTb b jiecax BnHAeAbHa 
npoBo^HTca no CAeAyiomHM HanpaBAeHHAM: H3yneHHe bahahha 3arpA3HeHHA Ha AepeBbA, 
noHBy, noBepxHOCTHbie boam; BCTpenaeMOCTb paAHoaxTHBHbix sjieMeHTOB b paereHHAX h 
XHBOTHbIX; CBA3b XAHMaTHHeCXHX ({laXTOpOB C ACCOM*, paiAHHHbie MeTOflbl JieCOBOCCTaHOB- 
achha; ypoxcaiiHOCTb nAOAOB h ceMAH pa3Hbix bhaob AepeBbeB; bahahhc (JiaxTopoB cpeAW 
Ha pa3Hbie bham AepeBbeB; auanTauHA h npnacHBaeMocTb pacTeHHH b 3aBHCHM0CTH ot 
npoHcxoxgieHHH; 3({x|)exT bahahha yAo6peHHH Ha jiecHbie 6noueH03bi. Ocmotp 3j^ecb 
jiecHbix KyjibTyp 10-JieTHero B03pacTa 7 bhaob xbohhwx HHTpoAyueHTOB h 1 jiHCTBeHHoro 
(Populus trichocarpa Hook.) noKa3aji, hto AepeBbA Pinus contorta Loud. npeBbimaiOT 
P. banksiana Lamb, xa k no BbicoTe, Tax h no AnaMeTpy (AOCTHraioT b cpeAHeM 3mb Bbic. 
h 3 cm b xinaM.), o6a BHAa BCTynnjiH b penpoAyxTHBHoe cocTOAHHe. Abies lasiocarpa 
(Hook.) Nutt., npeflCTaBjieHHbin H3 3 pa3AHHHbix MecT npnpoAHoro apeajia c BbicoTbi 300, 
1050 h 1150 m Ha# yp. m. (HeoOxoAHMaA HHcjDopMauHA, BXAionaiomaA Taxxce reorpac|)H- 
necxne xoopAHHaTbi MecTa nponcxoxAeHHA ceMAH, npnBexteHa Ha STHxeTxax y xaacAoro 
ynacTxa), AOCTnraeT 1—2 m Bbic. b otjihhhc ot A. sibirica Ledeb. (h3 HnxcHero Tanuia, 
Ypan), He npeBbiuiaiomero 50—60 cm Bbic. no BbicoTe CTBOJia c A. lasiocarpa conocra- 
BHMbi oco6h Picea mariana h P. glauca. HanGoAbinne pa3Mepbi (a o 4.0—4.5 m Bbic.) 
HMeeT Larix sukaczewii Dyl. Bee XBOHHbie xynbTypw 3hmoctohxh. Populus trichocarpa 
AOCTHr b cpe;meM jinuib 1.5 m Bbic. h 1 cm b AnaM., y HexoTOpbix ocoGeii HaGjnojtaeTca 
o6Mep3aHne xohuob noOeroB. 

B panoHe ropbi ABapAy (Avardo) HaxoAflTCA cTapenuine b UIbcuhh nocaaxn (1926 r.) 
h xpynHenmHe JiecHbie xyjibTypbi Abies lasiocarpa. 3Aecb, He^anexo ot BepxHen rpaHHUbi 
neca (oxoao 600 m HaA yp. m.), A. lasiocarpa AOCTnraeT 15—16(19) m Bbic. h 15— 
19(23) cm b flnaM. flepeBbH c y3xoxoHHnecxoH xpoHOH, 6e3 o6Mep3aHHH, xota y 
HexoTopbix pa3flBoeHHa5i Bepxymxa. YnHTbiBaA mhotojicthwh onbiT xyjibTypbi A. lasiocar¬ 
pa , moxcho cxa3aTb, hto stot bha eziBa ah OyAeT npnMeHATbCA b jiecHOM xo3ahctbc 
IllBeuHH, oflHaxo ana 03ejieHeHH« HacejieHHbix MecT h xypopTHbix 30H 3Ta nnxTa — caMaA 
nepcnexTHBHaa. K TOMy xce OHa oneHb AexopaTHBHa OjiaroAapa rojiy6oBaTOH oxpacxe 
xboh, c})opMe xpoHbi, BbmejiaeT mhofo 3(|)HpHbix Macen. 

BoTaHHHecxH HHTepecHoe MecTO y ropbi TnepaBapAy (Gieravardo). rioHBbi 3Aecb 
OoraTbi xajibixHeM, GoraTaA TpaBAHHCTaA pacTHTejibHOCTb BXjnonaeT b ce6a MHoro hhtc- 
pecHbix bhaob. Becb loro-BOCTOHHbiH cxaoh ropbi ao rpaHHUbi necHOH 3ohm (800 — 850 m 
HaA yp. m.) 33HHT ahctbchhwm AecoM H3 Betula pubescens subsp. tortuosa , Alnus incana 
(L.) Moench, Sorbus aucuparia, Salix caprea L., Apyrnx xycTapHHxoBbix bhaob hbw. 
XBOHHbie AepeBbA cobccm OTcyTCTByiOT. 

FIocAe nocemeHHfl axcnepHMeHTaAbHbix necHbix xyAbTyp BnHAeAbHa Mbi coOnpaAH 
ceMeHa b GbiBinen necHOH mxone Xsaahcc (Hallnas) c sahthwx AepeBbeB Betula pendula 
Roth. flepeBba cneunaAbHO oToGpaHbi uibcacxhmh AeHApoAoraMH h cahtbiotch AyniiiHMH 
MaTOHHHxaMH CeBepHOH IllBeuHH aaa BbipamHBaHHa ceMeHHoro noTOMCTBa c uenbio 
wcnoAb30BaHHH b 03eAeHeHHH (ho He aaa npoH3BOACTBa ApeBecHHbi). HecxoAbxo AepeBbeB 
B03pacTa ot 70 ao 100 act hmciot poBHbie npAMbie ctboaw (ao 20 m bwc. h 70 — 80 cm 
B AHaM.) H Ilinpoxyio XpOHy. OGbIHHO c6op CeMAH C HHX npOH3BOAHTCH B HaHaAe C03peBaHHA, 
b TpeTben Aexaue aBrycTa. C tohxh 3peHHA npnxcHBaeMOCTH, 3hmoctohxocth h xoMMepnec- 
xoro cnpoca b CeBepHOH IIlBeunn npeAnoHTeHHe otabctca o6pa3uaM MecTHoro nponcxoxc- 
AeHHA. JlynuiHe nAiocoBbie AepeBbA bbiabaaiotca h cpeAH Apyrnx bhaob, ohh bhocatca b 6a3y 
AaHHbix, HaHOCATCA Ha xapTy. C6op ceMAH (HanpHMep, aha AeAexTyca ap6opeTyMa Hopp), no 
B03MOXCHOCTH, OCymeCTBAAeTCA HMeHHO C 3THX 3X3eMITAApOB. 

B IIlBeunn 25 HauHOHaAbHbix napxoB, xoTopwe 3aHHMaiOT TeppHTopnio 6423 xm^, 
hah 1.5 % Been TeppHTopHH CTpaHbi. BMecTe c 3anoBeAHHxaMH b UIbcahh hbxoahtca 
noA oxpaHOH 6oAee 26 twc. xm 2 , hah oxoao 5.5 % TeppHTopHH. Tpe6oBaHHA x noTeH- 
UHaAbHbiM hobwm napxaM Tax bwcoxh, hto AHiub orpaHHHeHHoe hhcao hobwx TeppHTopnii 
MOXCeT paCCMBTpHBaTbCA AAA OpraHH3aUHH Ha HHX TBXOH (J)OpMbI OXpaHbl npnpOAbl. 3eMAA 
Ha TeppHTopHH HauHOHaAbHbix napxoB npHHaAAexcHT rocyaapcTBy. Ohh b otahhhc ot 
MHornx 3anoBeAHHXOB cpaBHHTeAbHO BeAHXH no nAomaAH. B HauHOHaAbHbix napxax 
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npeacTaBJieHbi Bee THnbi niBejjcxoro JiaHAiuac{)Ta, HeTpoHyTbie xo3hhctbchhoh aeHTejib- 
HOCTbio nenoBexa. Mbi nocemnH HauwoHajibHbiH napK AGncxy (Abisko) b ceHTabpc 
1995 r. no nyro H3 YMeo b hopbokckhh ropoji TpoMce, rae npoxojjHJia BTopaa 
UnpKyMnojiapHaH cejibCKoxo3HHCTBeHHaa KOHcjiepeHUHfl. 3to ojjhh H3 caMbix CTapwx h 
xpynHbix HaunoHajibHbix napKOB (ocHOBaH b 1909 r., nnoma^b 7700 ra). PacnojioxceH oh 
b ropax CeBepHOH JlanjiaH^HH, 3a nojinpHbiM xpyroM, Hejjajiexo ot rpaHHUbi c HopBerneii. 
3to oxiho H3 caMbix cojmeHHbix MecT b CTpaHe. Ho b caMOM Hanane ceHTflOpn TeMnepaTypa 
B03,ayxa 6buia ejjBa Bbime Hyna. HH3xne AepeBija h KycTapHHKOBbie 3apocjin 6epe3bi ( Betula 
pubescens subsp. tortuosa, B. nana L.) 6buin noHTH noxceJiTeBUine. A6ncxy b nepeBoae 
c jianjiaH^cKoro 03HanaeT «oxeaHCKHH jiec», h nencTBHTejibHO, Jieca Ha 3anaa THHyTca %o 
ATJiaHTHHecKoro oxeaHa. riapx pacnonoxceH Boxpyr pexn AOncxyHoxx (Abiskojokk), 
BKjnoHaa ycTbe, rae OHa BnaaaeT b o3epo TypHeTpacx (Tornetrask), o6pa3ya xpacHBbiii 
KaHbOH okojio 2 km zuiHHbi. 3to THnHHHan ajibnHHCKaa AOJiHHa c oOHJineM HHTepecHbix 
ropHbix pacTeHHH (Rhododendron lapponicum L., Gentiana nivalis L., Silene apetala 
Willd., Pedicularis sceptrum-carolinum L.). 

He3a6biBaeMoe BnenauieHne ocTaBjiaeT nocemeHne 3anoBeaHHxa EBep6y (Overbo). B 
1700 r. 3tot jiec Bbiropen, bo3moxcho ot mojihhh, h c Tex nop He nojjBeprajica HnxaxoMy 
B03fleHCTBHio HejioBexa. 3tot jjeBCTBeHHbiH ejiOBO-cocHOBbin Jiec Ha nnomaan 9 ra — 
poBecHHK C.-IleTep6ypra. CaMoceB h noapocT o6pa3yeT TOJibKO ejib, a He cocHa, t. e. co 
BpeMeHeM cocHa CMeHaeTCH ejibio. Ctboji ynaBinero aepeBa Salix caprea B03pacTa okojio 
100 neT HMen 12 m bwc. h 27 cm b anaM. — oneHb xpynHbie pa3Mepw nj ia hbm xo3ben b 

3TOH KJIHMaTHHeCKOH 30He. 

riHTOMHHK HayHHo-HCCJieTOBaTejibCKOH cTaHUHH OneOnH (Ojebyn) b oxpecTHocTax 
r. riHTeo (Pitea) — jiynmnn b CeBepHOH IIlBeunn. 3aecb BbipamnBaeTca mhoto MecTHbix 
KyjibTHBapoB. TaKCOHbi 6a30Boro accopTHMeHTa jyia 03ejieHeHHa 3aecb npoxooflT aonoji- 
HHTeJIbHbie HCnbITaHHfl, nHTOMHHK BXOflHT B CHCTeMy HCnbITaHHH pacTeHHH CKaHJIHHaB- 

ckhx CTpaH. Mhoto o6pa3uoB H3 npHpoflbi CKaHjiHHaBHH (Rosa dumalis Becht. h ap.)* 
PacTeHHH MecTHbix bhjiob Lonicera xylosteum L. h Ribes alpinum L., B3HTbie H3 npnpoaN 
CeBepHOH IIlBeunn h oTcejieKTHpoBaHHbie, npeacTaBJiaiOT co6oh 6yaymne xyjibTHBapbi, 
noxa eme He 3aperHCTpnpoBaHHbie. Ohh OTJiHnaioTca oOnjibHbiM njiojjOHOineHHeM h 
KpynHbiMH nnoaaMH. Y Padus avium Mill. ‘ Laila' , OToOpaHHoro H3 npnpo^bi, H3 ropHbix 
paiioHOB IIlBeuHH, xpoHa nnpaMHaajibHaa, JwcTba cjienca onyineHbi, ubctxh h nnoaw 
xpynHbie, khcth npHMOCTOHHne. Ha3BaHHe xyjibTHBapy npn perncTpauHH oOmhho aaeTca 
no MecTy HaxoxcjieHHH ncxoaHoro o6pa3ua. Ha nHTOMHHxe HMeeTCH MaTOHHbiii ynacTox 
cneunajibHO jyia Hape3KH nepeHKOB juih BereTaTHBHoro pa3MHOxceHHH. Tpajibi nHTOMHHxa, 
OCo6eHHO C MOJIO^blMH paCTCHHHMH, HaxpblTbl njieHKOH HJIH CneunaJIbHblM HeTKaHbIM 
MaTepnanoM npoTHB Cophhkob, hto ce6a hccomhchho onpaBabiBaeT, repOnuHAw He 
npHMeHHiOTCH. Bee o6pa3Ubi anxopacTyiUHx bhjiob noJiyneHbi, no bo3moxhocth, h 3 
npnpoflHbix MecTooOnTaHHH, hto oneHb BaxcHO jv ih ^ajibHenineH paOoTbi c hhmh. CaMbie 
cTapbie jiepeBbH 3jiecb — sto 3K3eMnjinpbi Salix alba L. (1947 r), ncnojib3yeMbie b 
xanecTBe xchboh H3ropojiH. H3 xieKOpaTHBHbix KpacHBOUBeTymnx KycTapHHKOB HMeeTca 
pm yCTOHHHBbIX COpTOB napKOBbIX p03, B TOM HHCJie BbIBejieHHbIX 3JieCb xce B OneOHHe 
(Rosa glauca ‘Nova ’)• Taxxce hmciotch MHoroHHCJieHHbie copTa Pentaphylloides fruticosa 
(L.) O. Schwarz c iiBeTKaMH pa3Hbix orreHKOB xcejiToro, Oejioro h jiaxce po30Boro uBeTa. 
HMeeTCH ynacTOK nepcneKTHBHbix jyia 6oJiee uinpoKOH KyjibTypbi bhjiob h (})opM, KOTopbie 
MOryT BOHTH B 6a30BbIH aCCOpTHMeHT jyiH CeBepHOH HlBeUHH. 3a HHMH npOBOAHTCH 
HaOjnofleHHH b TeneHHe pn^a neT (He MeHee 5). CpaBHHTejibHO He^aBHo noHBHjicn ynacTOK 
TpaBHHHCTbIX MHOIDJieTHHKOB. B nHTOMHHKe OHe6HH npOBOJIHTCH HCCJie^OBaHHH no 
TexHOJiorHH yxoxia 3a jipeBecHbiMH pacTeHHHMH, Hcnojib3yeMbiMH b 03ejieHeHHH h cajuo- 
BOACTBe CeBepHOH HlBeunn. 3 to BaxHO npn xpaHeHHH, TpaHcnopTHpoBKe, pa3rpy3Ke h 
nocajiKe caxceHueB. IlpoGjieMbi npnxcHBaeMocTH b 4 caMbix ceBepHbix panoHax IIlBeuHH 
3HaHHTejibHbi. Ohh bo mhotom CBH3aHbi c TpaHcnopTHpoBKoil pacTeHHH Ha aajibHHe 
paCCTOHHHH, Tax KaK OOJIbUIHHCTBO nHTOMHHKOB HaXO^HTCH B lOXCHbIX paHOHaX CTpaHbl. 
B HacToamee BpeMH HMeeTca npoexT cobmcctho c coce^HHMH cTpaHaMH pa3pa6oTaTb h 
OCHOB aTb CeTb nHTOMHHKOB AJIH CeBepHOH CxaHJIHHaBHH. 
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Ana EoTaHHHecKoro cana EHH PAH H3 UJBeuHH npHBe3eHO 6ojiee 30 hobbix bhaob 
h KyjibTHBapOB xcHBbix pacTeHHH (Salix pyrolifolia Ledeb., Rosa glauca Pourr. ‘Nova 
Padus avium ‘ Colorata' h ap.). 

YnacTHe b Taxon noe3axe no3BOJiaeT cpaBHHTb ypoBHH aaanTHpoBaHHOCTH oahhx h 
Tex xce BHaoB b CeBepHOH IllBeuHH h rieTepOypre, a Taxxe pacuinpHTb npeacTaBJieHna o 
B03M0)KH0M TaKCOHOMHHeCKOM COCTaBe HHTpOflyueHTOB, nepcneKTHBHbIX flJia 03eJieHeHHH 
Hace^eHHbix MecT ceBepo-3anaaa Pocchh. 

BoTaHHnecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH nojiyneHO 7 XII 1998 

CaHKT-ITeTep6ypr 
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Ta6^nua I. 


I _ Thalassiosira aff. angulata, HapyxHaa noBepxHocTb ctbopkh; 2— 4 — T. anguste-lineata : 2 — HapyxHaa noBepxHOCTb 
CTBopKH, 3,4 — BHyTpeHHiiH noBepxHocTb CTBopKH c rpynnaMH omnoneHTpajibHbix BbipocTOB c onopaMH (cTpeJiKH); 5 —8 — 
T. eccentrica'. 5 — HapyxHaa noBepxHocTb ctbopkh, 6 — nacTb CTBopKH c HapyxHbiM oTBepcraeM ueHTpajibHoro BbipocTa c 
onopaMH (cTpenKa), 7 — nacTb HapyxHOH noBepxHOCTH ctbopkh, 8 — nacTb BHyTpeHHeH noBepxHOCTH ctbopkh co CTBopoHHbiMH 
BbipocTaMH c onopaMH (CTpeJiKH). 1—8 — C3M. MacniTa6HaH JiHHefiKa: 1, 6, 7 — 1 mkm; 2—5, 8,— 10 mkm. 
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Ta6;iHua II. 

1—4 — Thalassiosira favosa: I—3 — HapyxHaa noBepxHOCTb ctbopkh, 4 — BHyTpeHHJW noBepxHOCTb ctbopkh; 5, 6 — 
T. oestrupii var. venrikae : ctbopkh c BHyTpeHHefi noBepxHOCTH; 7,8 — Thalassiosira aff. leptopus : 7 — nacTb ctbopkh c HapyxHOH 
nOBepXHOCTH C aByry6bIM BbipOCTOM (CTpeJIKa), KpaeBbIM KOJIbUOM 3aMKHyTbIX BbipOCTOB H MeJIKHMH BbipOCTaMH c onopaMH Ha 
3ara6e, 8 — Kpafi ctbopkh c 2 3aMKHyTbiMH BbipocTaMH (cTpejiKH) h 3 BbipocTaMH c onopaMH. 1 — 8 — C3M. MacinTa6Haa jih- 

HeiiKa: 1 — 8 — 1 mkm. 




Ta6jiHua III. 


I — 4 — Thalassiosira pacifica : 1,2 — HapyxHaa noBepxHOCTb ctbopkh, 3,4 — BHyTpeHHiw noBepxHocTb ctbopkh (2, 4 — 
HByry6biH BbipocT (cTpeiiKH)); 5 — 9 — T. hyalina : 5—7 — pa3JMHHbie ctbopkh, 8 — xiiTaHOBbie th>kh, BbixoaniiiHe H3 ueHT- 
panbHbix BbipocTOB c onopaMH, 9 — kojiohhh h3 4 naHUHpeii. /— 9 — C3M. MacmTa6Hafl JiHHeHKa: 1 , 6 , 7,9 — 10 mkm; 

2— 5, 8 — 1 MKM. 













Ta6jiHua IV. 

1 —7 — Thalassiosira conferta: 1,2 — ctbopkh c noHCKOBbiM oSojikom, 3 — nacTb HapyxHOH noBepxHOCTH ctbopkh, 4 — 
Kpaft ctbopkh h CTpyKTypa Ba^bBOKonyjibi, 5 , 6 — BHyTpeHHaa noBepxHOCTb ctbopkh, 7 — nacTb ctbopkh c BHyTpeHHefi no 
BepxHOCTH c 3 BbipocTaMH c onopaMH h AByry6biM BbipocTOM MexHy AByMH BbipocTaMH (cTpenKa); 8 — T. gravida, nacTb na 
pyxHOH noBepxHOCTH ctbopkh. 1—8 — C3M. Macunra6Hafl JiHHefiKa: 1 — 8 — 1 mkm. 































TaSjinua I. AHaTOMHHecicoe cTpoeHHe cepnueBHHbi, nepBUHHOH h btophhhoh KcmieMbi b ctbojihkc Septome - 

dullocaulon putoranicum b CM. 

/ — cJjpameHT Kocoro cpe3a nepe3 ctbojihk c cenrapoBaHHOH cepzmeBHHOH; la — npoaojibHbm cpe3 cepaueBHHbi h npHMbiKa- 
romeK cjieea (CTpeJiKa) nepBHHHOH KCHJieMbi; 16 — ynacTOK cepaueBHHHOH napeHXHMbi c npn3HaKaMH rpnGHoro nopaxeHHa, 
bhuhw rH(f)bi h cnopa (?) rpH6a (CTpeJiKa); 2 — nonepeHHbiH cpe3 btophhhoh KCHJieMbi c KOJibuoM npnpocTa, b no3flHeH upeBeciiHe 
BHflHbl OTfleHbHbie KJieTKH C TeMHbIM CO^epXHMblM, B03M0XCH0, ABJIBIOmHeCH THXeBOH napCHXHMOH', 3 — TaHreHTanbHblH cpe3 
paHHei! apeBecHHbi c ojjHopsmHbiMH JiynaMH; 4 — TaHreHTajibHbiH cpe3 icneTOK raaceBOH napeHXHMbi b no3HHeH apeBecHHe. 
ripenapaTbi: 1, la, 16 — N° 776/1/2; 2 — N 2 776/1/1; 3 — N? 776/1/4; 4 — N° 776/1/6. MaciiiTa6Haji jiHHefiica: 1 — 1 mm; la, 

16, 3 , 4 — 10 MKM, 2 — 100 MKM. 
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TaSjiHua II. PannajibHaa nopOBOCTb Tpaxenji btophhhoh KCHjieMbi h nojien nepexpecTa y Septomedullocau- 

lon putoranicum b CM. 

1 , la — panHanbHbift cpe3 btophhhoh xcmieMbi c oziHopajiHOH, coMXHyroH nopoBOCTbio Tpaxena, c noaoxapnonziHbiMH (cTpejixn) 
h TaKCOAHOHaHbiMH nopaMH Ha nonax nepexpecia; 2 — ynacTox paanaribHoro cpe3a c pa3JiHHHO opHeHTupoBaHHbiMH BHyrpeHHHMH 
meneBHaHbiMH anepTypaMH; 3 — nopbi Ha nonax nepexpecia, BHH3y cnpaBa — 3Be3anaTaa xoMno3Hmia H3 8 nop, xaxywHxca 
npocTbiMH hjih c apeonoM no xpaio; 4 — TaHreHTanbHbiH cpe3 x^erox TaxeBoii napeHXHMbi b no3AHeH apeBecHHe, CTpenxa CBepxy 
noxa3biBaeT nopbi Ha TaHreHTaubHOH CTeHxe napeHXHMHOH xjreTxn. FIpenapaTbi: 1 , la — N? 776/1/3; 3, 4 — N° 776/1/6. Macnrra6- 

Haa jiHHenxa — 10 mxm. 



Ta6jiHua III. PaanajibHaa nopoBOCTb Tpaxenji btophhhoh KCHJieMbi h ncmen nepexpecTa b C3M b jipeBecHHe 
Septomedullocaulon putoranicum , HHKpycTHpOBaHHOH KpeMHe3eMOM. 

1 — ckoji nepe3 ToqeHHyio TpaxeHjiy co cJienca ropinoHTajibHO yzuiHHeHHbiMH OKafiMJieHHbiMH nopaMH; 2 — nopbi, chjilho 
BbiTHHyTbie ropH30HTanbH0 (bhuhu pa3Hbie njiocKOCTH cKona btophhhoh cTeHKH Tpaxeiw); 3,4 — nopbi Ha nonax nepexpecTa c 
HeTKHM OKafiMJieHHeM, c KocbiMH mejuiMH h y3KHMH ine/ieBHHHbiMH xaHanaMH, BHjiHbiMH Ha 6o.nee rnySoKHx cxojiax (cTpejixii). 

06pa3eu N° 1/776, MacuiTa6Hafl jmHefixa — 10 mkm. 
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